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A PREFATORY LETTER. 


AFy peak Tyndall, 

T slmulil liav(‘ liUru to provido this o-ollociion 
of‘‘T .:jv StTiiioJi-, A<ldr(‘S^os, aiul .n(‘vi(*w.s,’’ Avith a. 
Dcilication iin<l a 1'n‘facc. Ju tlio former, I sliouM iiavo 
aslsod you to allow me to assot-iate your Jiame jvith tlie. 
boi>k, chiefly on tlu' c;rouii<l tliat the ol(h*.sl< of the ]>:ij>ers 
in it is a. £]jood deal younger than ou^ friendshi]>. In 
the jalt(‘r, I intended to eommeiit upon certain criticisms 
with Avliieli some of t])ese Ivssays have Ix^c-n met. 

But, on turning the matter over in my mind, I began 
to fear that a formal dedication at the beginning of sucli 
a volume would look like a grand lodge in front of a set 
of cottages; while a complete defence of any of my old 
papers would simply amount to writing a new one—a 
labour for which I am, at present, by no means fit. 

The book must go forth, therefore, without any better 
substitute for cither Dedication, or Preface, than this 
letter; before concluding which it is necessaiy for me 
to notify you, and any other reader, of two or three 
matters. 
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The first is, thtat the oldest Essay of the whole, that 
“On the Educational Value of the Natural History 
Sciences,” contains a view of the nature of the differences 
between living and not-liviug bodies out of which I have 
long si nee grown. 

Secorirlly, in the same paper, there is a statement con- 
c.crnin" the method of the malhcrnatieal sciences, which, 
rep(;ate(l and expanded elsewlicre, brought upon me, 
during the meeting of the British Association at Exeter, 
the artillery of our eminent friend I’rofessor Sylvester. 

No on() knows bettor than you do, how readily I 
should deder to the opinion of so great a mathematician 
if the question at issue wore really, as he seems to think 
it is, a mathematical one. But I submit, that the dictum 
of a mathematical athlete upon a difficult problem which 
mathematics offers to philosophy, has no more special 
weight, than the verdict of that great pedestrian Captain 
Barelay would Iiav(‘ liad, in settling a disputed point in 
the physiology of locomotion. 

The genius which sighs for new worlds to conquer 
beyond that surprising region in which “geometry, 
algebra, and the theory of numbers melt into one another 
like sunset tints, or liic colours of a dying dolphin,” may 
be of compiiratively little service in the cold domain 
(mostly lighted by the moon, some say) of philosophy. 
And the more I think of it, the more does our fnend 
seem to me to fall inio the position of one of those 
“ verstiindige Leute/’ about whom he makes so apt a 
quotation from Cocthc. Surely he has not duly con¬ 
sidered two points. The first, that I am in no way 
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answerable for the origination of the doctrine ho criti¬ 
cises : and the second, that if we arc to employ the 
terms ol>servation, induotion, and experiment, in the 
sense in which he uses them, logic is as much an 
observational, inductive, and experimental science as 
mathematics; and that, I confess, appears to me to be 
a rediictio ad td)surdum of his argument. 

Thirdly, the Essay “ On the Physical Ilasis of Life” was 
intended to contain a plain and untechnical statement of 
one of the great tcndcncic'S of modern biological thought, 
accompanied by a protest, from the philosophical side, 
against what is commonly called jMatcrialism. The 
result of my wcll-m(\int efforts 1 find to be, that I am 
generally credited with liaving invented “ protoplasm ” 
in the interests of ‘'materialism.” My unlucky “Lay 
Sermon” has been attacked by microsciopists, ignorant 
alike of Biology and Philosophy ; by philosophers, not 
very learned in either Biology or Microscopy ; V)y clergy¬ 
men of several denominations ; and by some few writt*rs 
who have taken the trouble to understand the subject. 
1 trust that these last will believe that I Icjive the Essay 
unaltered from no want of respectful attention to all they 
have said. 

Fourthly, I wish to refer all who are interested in 
the topics discussed in my address on “Geologieid Re¬ 
form,” to the reply with which Sir William Thomson has 
honoured me. 

And, lastly, let me say that *I reprint the review of 
“The Origin of Species” simply because it has been 
cited as mine by a late President of the Geological Society. 
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ff you find its phraseology, iu some plaoos, to he more 
vjj^fU'ous than seems needful, rerollcjct that it was written 
in tlic heat of our first liatlles over the Xoviiin Organon 
i>f IJiology ; that we were* all ten years younger in those 
<lays ; and last, l,*ut not least, that it was not published 
until it hud been sulnuitteel to the revision of a friend 
for wliose judgment 1 l:ad then, as 1 have now, the 
greatest resjK.et. 

Jwer, my dear 'FYNOALr., 

Y<»iir.-3 very faitlifnlly, 

T. II. IlUXLEV. 

Lu MKiN, J/me lb70. 
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ON THE ADVISABLENESS OF IMPROVING 
NATURAL KNOWLEDGE. 

Tms time two hundred years rgo—in the he^nning of 
January, 166G—those of our forefathers who inhabited 
this grent and ancient city, took breath between tho 
faliocks of two fearful calamities: one not quite past, 
aJthouffh its fury had abated; the other to come. 

Within a few yards of the very spot on which wo 
arc assembled, so the tradition runs, that painful 
and deadly malady, the plague, appeared in the latter 
months of 1664 ; and, though no new visitbr, smote the 
people of England, and especially of her capital, with 
a violence unknown before, in the course of the following 
year. The hand of a master has pictured wliat happened 
ill those dismal months; and in that truest of fictions, 
“ The History of the Plague Year," Defoe shows death, 
with every accompaniment of |)a.in and terror, stalking 
through the narrow streets of old London, and changing 
their busy hum into a silence broken only by the 
^wailing of the mourners of fifty-thousand dead ; oy the 
woful denunciations and mad prayers of fanatics; and 
by the madder yells of despairing profligates. 

But, about this time in 1666, the death-rate had 
sunk to nearly its ordinary amount; a case of plague 
occurred only here and there, and the richer citizens 
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who had flown from the jpest had returned to their 
dwellings. The remnant oi the people began to toil 
at the accustomed round of duty, or of pleasure; and 
the stream of city life bid fair to flow back along its 
old bed, with renewed and uninterrupted vigoulr. 

The newly kindled hope was deceitful. The great 
plague, indeed, returned no more; but what it had 
done for the Londoners, the great Are, which broke 
out in the autumn of 1666, did for London; and, in 
September of that year, a heap of ashes and the inde¬ 
structible energy of the people were all that remained 
of the glory of five-sixths of the city within the walls. 

Our forefathers had their own ways of accounting 
for each of these calamities. They submitted to the 
plague in humility and in penitence, for they believed 
it to be the judgment of God. But, towards the fire 
they were furiously indignant, intei^reting it as the 
effect of the malice of man, — as the work of the 
Republicans, or of the Papists, according as their pre¬ 
possessions ran in favour of loyalty or of Puritanism. 

It would, I fancy, have fared but ill with one who, 
standing where I now stand, in what was then a thickly 
peopled and fashiona])le part of London, should have 
broached to our ancestors the doctrine which I now 
propound to you—that all their hypotheses were alike 
wrong; that the plague was no more, in their sense. 
Divine judgment, than the fire was the work of any poli¬ 
tical, or of any religious, sect ; but that they were tbem- 
selves the authors of both plague and fire, and that they 
must look to themselves to prevent the recurrence of 
calamities, to all appearance so peculiarly beyond the 
reach of human control—so evidently the result of the 
wrath of God, or of the craft and subtlety of an 
enemy. 
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And one may pictnie to oneself )|ow harmoniously 
the holy cursing of the Puritan of that day would have 
chimed in wim the unholy cursing and the crackling 
wit of the Kocbc^rs and Sedleys, and with the revilings 
of the political fanatics, if my imaginary plain dealer 
had gone on to say that, if the return of such misfortunes 
were ever rendered impossible, it would not be in virtue 
of the victory of the faith of Laud, or of that of 
Milton ; and, as little, by the triumph of republicanism, 
as by that of monarchy. But that the one thing 
needful for compassing this end was, that the people 
of England should second the effoits of an insig- 
nilicant corporation, the establishment of which, a few 
years before the epoch of the great plague and the- 
great fire, had been as little noticed, as they were 
conspicuous. 

Some twenty years before the outbreak of the plague 
a few cairn and thoughtful students banded themselves 
together for the purpose, as they phrased it, of “im¬ 
proving natural knowledge.” The ends they proposed 
to attain cannot be stated more clearly than in the 
words of one of the founders of the organisation :— 

“ Our business was (precluding matters of theology 
and state affairs) to discourse and consider of philo¬ 
sophical enquiries, and such as related thereunto :—as 
Pnysick, Anatomy, Geometry, Astronomy, Navigation, 
Staticks, Magneticks, Chymicks, Mechaiiicks, and 
Natural Experiments; with the state of these studies 
and their cultivation at home and abroad. We then 
discoursed of the circulation of the blood, the valves 
in the veins, the ven» lactem, the lymphatic vessels, 
the Copemican hypothesis, the nature of comets and 
new stars, tbe satellites of Jupiter, the oval shape (as 
it then appeared) of Saturn, the spots on the sun and 
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its turning on its, own axis, the inequalities and seleno* 
graphy of tlie moon, the several phases of Venus and 
Mercury, the improvement of telescopes and grinding 
of gl asses for that purpose, the weight qf air, the 
possibility or impossibility of vacuities* and nature’s ab¬ 
horrence thereof, the Torricellian experiment in quick¬ 
silver, the descent of heavy bodies and the degree of 
acceleration therein, with divers other things of like 
nature, some of which w^ere then but new discoveries, 
and others not so generally known and embraced as 
now they are ; with other things appertaining to what 
hath been called the New Philosophy, which, from 
the times oi Galileo at Florence, and Sir Francis Bacon 
(FiOrd Verulam) in England, hath been much cultivated 
in Italy, Fiance, Germany, and other parts abroad, as 
well as with us in England.” 

The learned Dr. Wallis, writing in 1696 , narrates, in 
these wonls, what happened half a century before, or 
about 1645 . The associates met at Oxford, in the 
rooms of Dr. Wilkins, who was destined to become a 
bishop ; and subsequently coming together in London, 
they attracted the notice of the king. And it is a 
stitoge evi<ience of the taste for knowledge w^hich the 
most obviously worthless of the Stuarts shared with 
his father and grandfather, that Charles the Second 
was not content with saying witty things about his 
philosophers, but did wise things with regard to them. 
For he not only bestowed upon them such attention as 
]ie could spare from his poodles and his mistresses, but, 
being in his usual state, of impecuniosity, begged for 
them of the Duke of Ormond; and, that step being 
without effect, gave them Chelsea College, a charter, and 
a mace : crowning his favours in the best way they could 
be crowned, by burdening them no further with royal 
patronage or state interference. 
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Thus it was that the half-dozen young men, stHdious 
of the “New Philosophy," who met in one another's 
lodgings in Oxford or in London, in the middle of the 
seventeenth century, grew in numerical and in real 
stren^h, until, in its latter part, the “ Royal Society for 
the Improvement of Natural Knowledge"* had already 
become famous, and had acauired a claim upon the vene- 
mtion of Englishmen, whicn it has ever since retained, 
as the principal focus of scientific activity in our islands, 
and the chief champion of tlie cause it was formed to 
support. 

It was by the aid of the Royal Society that Newton 
published his “ Principia.” If all the books in the world, 
except the Philosophical Transactions, were destroyed, it 
is safe to say that the foundations of physical sciemie 
would remain unshaken, and that the vast intellectual 
progress of the last two centuries would be largely, 
though incompletely, recorded. Nor have any signs 
of Inilting or of decrepitude manifested tliemsclves in 
our own times. As in Dr. Wallis's days, so in these, 
“ our business is, precluding theology and State affairs, 
to discourse and consider of philosophical enquiries." 
But our “ Mathematick" is one which Newton would 
have to go to school to learn; our “ Staticks, Mechanicks, 
Magneticks, Chyniicks, and Natural Experiments” con¬ 
stitute a mass of physical and chemical knowledge, 
a glimpse at which would compensate Galileo for 
the doings of a score of inquisitorial cardinals; our 
“Physick” and “Anatomy” nave embraced such in¬ 
finite varieties of being, have laid open such new 
worlds in time and space, have grappled, not unsuc¬ 
cessfully, with such complex problems, that the eyes 
of Vesalius and of Harvey might be dazzled by the 
sight of the tree that has grown out of their grain of 
mustard seed. 



The fact is perhaps rather too much, tiban too little> 
forced upon one’s notice, nowadays^ that all this mar- 
vellous intellectual growth has a no less wonderful 
expression in practical life; and that, in this respect, if 
in no other, the movement symbolized by the progress 
of the Royal Society stands without a parallel in the 
history of mankind. 

A scries of volumes as bulky as the Transactions of 
the Royal Society might possibly be filled with the 
subtle speculations of the Schoolmen; not improbably, 
the obtaining a mastery over the products of mediaeval 
thought might necessitiite an even greater expenditure of 
time and of energ}*^ than the acquirement of the ” New 
Philosophybut though such work en^ossed the best 
intellects of Europe for a longer time tl^n has elapsed 
since the great fire, its effects were “ writ in water,” so 
far as our social state is concerned. 

On the other hand, if the noble first President of the 
Royal Society could revisit the upper air and once more 
gladden his eyes with a sight of the familiar mace, he 
would find himself in the midst of a material civilization 
more different from that of his day, than that of the 
seventeenth, was from that of the firsts century. And if 
Lord Brouncker’s native sagacity had not deserted his 
ghost, he would need no long reflection to discover that 
all these great ships, these railways, these telegraphs, 
these factories, these printing-presses, without which the 
whole fabric of modem English society would collapse 
into a mass of stagnant and starving pauperism,—that 
all these pillars of our State are but me ripples and the 
bubbles upon the surface of that great spiritual stream, 
the springs of which, only, h^ and his fellows were 
privileged to see; and seeing, to c^cognise as that which 
it behoved them above all things to keep pure and 
undefiled. 
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It may not be too great a flight of imamnation to 
conceive our noble revenant not forgetful of the great 
troubles of his own day, and anxious to know how mtcn 
London had been burned down since his time, and how 
often the plague had carried off its thousands. He would 
have to learn that, although London contains tenfold the 
inflammable matter that it did in 1666 ; though, not 
(intent with Ailing our rooms with woodwork and light 
draperies, wo must needs lead inflammable and explosive 
'jases into every comer of our Streets and houses, we 
never allow even a street to bum down. And if he 
;iskcd how this had coine about, we should have to 
explain that the improvement of natural knowledge htus 
furnished us with dozens of machines for throwing wat^r 
upon fires, any one of which would have furnisned the 
ingenious Air. Hooke, the first “curator and eatperi- 
inenter" of the Royal Society, with ample materials for 
discourse before half a dozen meetings of that body; 
and that, to say truth, except for the progress of natural 
knowledge, we should not have been able to make even 
the tools by which these machines are constructed. 
And, further, it would be necessary to add, that although 
severe fires sometimes occur and inflict great damage, 
the loss is very generally compensated by societies, me 
operations of which have been rendered possible only 
by the progress of natural knowledge in the direction of 
mathematics, and the accumulation of wealth in virtue 
of other natural knowledge. 

But the plague? My Lord Brounckeris observation 
would not, 1 fear, lead him to think that Englishmen of 
the nineteenth century are purer in life, or more fer¬ 
vent in religious faith, than the generation which could 
produce a ]£>yle, an ]^elyn, and a Milton. He might 
find the mttd of society at the bottom, instead of at the 
top, but I fear that the sum total would be as deserving 
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of swift judgment aS at the time of the RestoratioTi. 
And it would be our duty to explain once more, and 
this time not without shame, that we have no reason 
to believe that it is the improvement of our faith, nor 
that of our morals, which keeps the plague from our 
city; but, again, that it is the improvement of our 
natural knowledge. 

We have learned that pestilences will only take up 
their abode among those who have prepared imswept 
and ungarnished residences for them. Their cities must 
have narrow, u!iwatered streets, foul with accumulated 
garbage. Their houses must be ill-diained, ill-lightc'd, 
fll-ventilated. Their subjects must be ill-washed, ill- 
fed, ill-clothed. The liondon of 1665 was such a city. 
The cities of the East, where plague has an enduring 
dwelling, are such cities. We, in later times, have 
learned somewhat of Nature, and partly obey her. 
Because of this partial improvement of our natural 
knowledge and of that fractional obedience, we hav(', 
no plague; because that knowledge is still very imper¬ 
fect and that obedience yet incomplete, typhus is our 
cqmpanion and cholera our visitor. But it is not 
presumptuous to express the belief that, when our 
knowledge is more complete and our obedience the 
expression of our knowledge, London will, count her 
centuries of freedom from typhus and cholera, as she 
now gratefully reckons her two hundred years of 
ignorance of that plague which swooped upon her 
thrice in the first half of the seventeenth century. 

Surel 3 % there is nothing in these explanations which 
is not fully borne out by the facts? Surely, the prin¬ 
ciples involved in them are now admitted among the 
fixed beliefs of all thinking men? Surely, it is true 
that our countrymen are less subject to fire, famine, 

. pestilence, and all the evils which result from a want 
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of comintiiid and due anticipation of the course of 
Nature, than wej^ the countrymen of Milton; and health, 
wealth, and well-being are more abundant with us than 
with them ? But no less certainly is the difierence due 
to the improvement of our knowledge of Nature^ and 
the extent to which that improved knowledge has been 
incorporated with the household words of men, and has 
supplied the springs of their daily actions. 

Granting for a moment, then, the truth of that which 
the dcpreciutora of natural knowledge are so fond of 
urging, that its improvem^t can only add to the resources 
of our material civilization; adipitting it to be possible tliat 
the founders of the Eoyal Society themselves looked for 
no other reward than this, I cannot confess that 1 was 
guilty of exaggeration when I hinted, that to him who 
had the gift of distinguishing between prominent events 
and important events, the origin of a combined effort 
on the part of mankind to improve natural knowledge 
might have loomed larger than the Plague and have out¬ 
shone the glare of the Fire; as a something fraught with 
a wealth of beneficence to mankind, in comparison with 
which the damage done by those ghastly evils would 
shrink into insignificance. 

It is very certain that for every victim slain by 
the plague, hundreds of mankind exist and find a fair 
share of happiness in the world, by the aid of tin*, 
spinning jenny. And the great fire, at its worst, could 
not have burned the supply of coal, the daily working 
of which, in the bowels of tlie earth, made possible by tlni 
steam pump, gives rise to an amount of wealth to wbicli 
the millions lost in old Loudon are but as an old sung. 

But spinning jenny and steam pump arc, after all, but 
toys, possessing an accidental value ; and natural know¬ 
ledge creates multitudes of more subtle contrivances, the 
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praises of which do not happen to he fWg because ^ey 
are not directly convertible into instn^ents for creating 
wealth. When 1 con template natural knowledge squan¬ 
dering such gifts among men, the only, appropriate 
comparison I can find for her is, to liken her to such a 
peasant woman as one secs in the Alps, striding ever 
upward, heavily burdened, and with mind bent only on 
her home; but yet, without effort and without thought, 
knitting for her children. Now stockings are good and 
comfortable things, and the children will undoubted Iv 
be much the better for them; but surely it would I e 
short-siglited, to say the least of it, to depreciate this 
toiling mother as a mere stocking-machine—a mere 
provider of physical comforts? 

However, there are blind leaders of the blind, and not 
a few of them, who take this view of natural knowledge ^ 
and can see nothing in the bountiful mother of humanity 
but a sort of comiort-grinding machine. According to 
them, the improvement of natural knowledge always has 
been, and always must be, synonymous with no more 
than the improvement of the material resources and the 
increase of the gratifications of men. 

Natural knowledge is, in their eyes, no real mother of 
mankind, bringing them up with kindness, and, if need 
be, with sternness, in the way they should go, and 
instructing them in all things needful for their welfare; 
but a sort of fairy godmother, ready to furnish her pets 
with shoes of swiftness, swords of sharpness, and omni¬ 
potent Aladdin’s lamps, so that they may have tclegraplis 
to Saturn, and see the other aide of the moon, and thank 
God they are better than their benighted ancestors. 

If this talk were true, 1, for one, should not greatly 
care to toil in the service of natural knowledge. 1 think 
1 would just os soon be quietly chipping my own fiint 
uxe, after the manner of my forefathers a few fhoiosaDd 
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yeiis back, as bs troubled with the endless malady of 
thought which now infests us all, for such reward. But. 
1 venture to say that such views are contrary alike to 
reason and to fact Those who discourse in such &shion 
seem to me to be so intent upon trying to see what is 
above Nature, or what is behind her, that they are blind 
to what stares them in the face, in her, 

I should not venture to speak thus strongly if my 
justification were not to be mund in the simplest and 
most obvious facts,—if it needed more than an appeal 
to the most notorious truths to justify my assertion, that 
the improvement of natural knowledge, whatever direo 
tion it has taken, and however low the aims of those 
who may have commenced it—has not only conferred 
practical benefits on men, but, in so doing, has effected 
a I'ovolution in their conceptions of the universe and of 
themselves, and has profoundly altered their modes of 
thinking and their views of right and wrong. I say 
that natural knowledge, seeking to satisfy natural wants, 
has found the ideas which can alone still spiritual 
cravings. I say that natural knowledge, in desiring to 
ascertain the laws of comfort, has been driven to discover 
those of conduct, and to lay the foundations of a new 
morality. 

Let us take these points sepasately; and, first, what 
great ideas has natural knowleage introduced into men’s 
minds ? 

1 cannot but think that the foundations of all natural 
knowled^ were laid when the reason of man first came 
face to face with the facts of Nature: when the savage 
first learned that the fingers of one hand are fewer than 
those of both; that it is shorter to cross a stream than 
to head it; that a stone stops where it is unless it bo 
moved, and that it drops fix)m the hand which lets it go; 
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that light and heat come and go with the san; that 
sticks bum away in a fire; that plants snd animals grow 
and die; that if he struck his fellow-savage a blow ho 
would make him angry, and perhaps get a blow in return, 
while if he oifered him a fruit he would please him, and 
perhaps receive a fish in exchange. When men had 
acquired this much knowledge, the outlines, rude though 
they were, of mathematics, of physics, of chemistry, of 
biology, of moral, economical, and political science, were 
sketched. Nor did the germ of religion fail when 
science began to bud. Listen to words which, though 
new, arc yet three thousand years old 

in heaven the stars about the inooa 
Look beautiful, when all the winds are laid, 

And every liei^^ht comes out, and jutting peak 
And valley, and the immeasurable heavens 
Break open to their highest, and all the stars 
Shine, and the shephe^ gladdens in his heart." > 

If the half-savage Greek could share our feelings thus 
far, it is irrational to doubt that he went further, to 
find, as we do, that upon that brief gladness tlieiv 
follows a certain sorrow,—the little light of awakened 
human intelligence shines so mere a spark ami<lst the 
abyss of the unknown and unknowable; seems so in¬ 
sufficient to do more than illuminate the imperfections 
that cannot be remedied, the aspirations that cannot be 
realized, of man’s own nature. But in this sadness, this 
('onsciousness of the limitation of man, this sense of an. 
open secret which he cannot penetrate, lies the essence of 
all religion; and the attempt to embody it in the forms 
furnished by the intellect is the origin of the higher 
theologies. 

Thus it seems impossible to imagine but that the 
fuundations of all knowledge—secular or sacred—^were 

^ Need it be said that this is Tonpysoo’s English for Homerb Greek t j 
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laid when intdligence dawned, though the superstructure 
lemained for long ages so slight and feeble as to bo ^ 
compati1)]e with the existence of almost any general " 
view respecting the mode of governance of the universe. 
No doubt, from the first, there were certain phsenomena 
which, to the rudest mind, presented a constancy of 
occurrence, and suggested that a fixed order ruled, at 
any rate, among them. I doubt if the grossest of Fetish 
worshippers ever imagined that a stone must have » 
god within it to make it fall, or that a fruit had a god 
within it to make it taste sweet. With regard to such 
mattei’s as these, it is hardly questionable that man¬ 
kind from the first took strictly positive and scientific 
views. 

But, with respect to all the le^ familitar occurrences 
which present themselves, uncultured man, no doubt, has 
always taken himself as the standard of comparison, as 
the centre and measure of the world; nor could he well 
avoid doing so. And finding that his apparently un¬ 
caused will has a powerful elFect in giving rise to many 
occurrences, he natunilly enough ascribed other and 
greater events to other and greater volitions, and came 
to look upon the world and all that therein is, as the 
product of the volitions of persons like himself, but 
stronger, and capable of being appeased or angered, as 
he himself might be soothed or irritated. Through such 
conceptions of the plan and working of the universe all 
mankind have passed, or are passing. And we may now 
consider, what has been the effect of the improvement 
of natural knowledge on the views of men who have 
reached this stage, and who have begun to cultivate 
natural knowledge with no desire but that of ‘‘increasing 
God’s honour and bettering man’s estate.” 

For example, what could seem wiser, from a mere 
material point of view, more innocent, from a theological 
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one, to an ancient people, than that they (^oiild learn 
^he exact succession of the seasons, as warnings for their 
husbandmen; or the position of the stars, as guides to 
their rude navigators 1 But what has grown out of this 
search for natural knowledge of so merely useful a 
character? You all know the reply. Astronomy,— 
Avhich of all sciences has filled men’s minds with general 
ideas of a character most foreign to their dady ex¬ 
perience, and has, more than any other, rendered it 
impossible for them to accept the beliefs of their fiithers. 
Astronomy,—which tells them that this so vast and 
seemingly solid earth is but an atom among atoms, 
whirling, no man knows whither, through illimitable 
space; which demonstrates that what we call the peace¬ 
ful heaven above uS) is but that space, filled by an 
infinitely subtle matter whose particles are seething and 
surging, like the waves of an angry sea; which opens^ 
up to us infinite regions where nothing is known, or 
ever seems to have been known, but matter and force, 
operating according to rigid rules; which leads us to 
contemplate phenomena the very nature of which 
demonstrates that they must have had a beginning, and 
that they must have an end, but the very nature of 
which also proves that the beginning was, to our concep¬ 
tions of time, infinitely remote, and that the end is as 
immeasurably distant. 

But it is not alone those who pursue astronomy who 
ask for bread and receive ideas. What more harmless 
than the attempt to lift and distribute water by pumping 
it; what more absolutely and grossly utilitarian ? But 
out of pumps grew the discussions about Nature’s 
abhorrence of a vacuum; and then it ivas discovered 
that Nature does not abhor a vacuum, but that air has 
weight; and that notion paved the way for the doctrine 
that all matter has weight, and that the force which 
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produces weight is co-exten»ye with the universe,—in 
shorty to the theory of universal gravitation and endless 
force. While learning how to handle gases led to the 
discovery of oxygen, and to modem chemistry, and to 
the notion of the indestructibility of matter. 

Again, what simpler, or more absolutely practical, 
than the attempt to keep the axle of a wheel fix)m 
heating when the wheel turns round very fast? How 
useful for carters and gig drivers to know something 
about this; and how good were it^ if any ingenious 
person would hud out the cause of such phseuomena, 
and thence educe a general remedy for tticm. Such 
an ingenious person was Count Eumford; and he and 
his successors have landed us in the theory of the perr 
sistence, or indestructibility, of force. And in the in¬ 
finitely minute, as in the infinitely great, the seekers 
after natural knowledge, of the kinds called physical and 
chemical, have everywhere found a definite order and 
succcasion of events which seem never to be infringed. 

And how has it fared with “Physick” and Anatomy? 
Have the anatomist, the physiologist, or the physiciiui, 
whose business it has been to devote themselves assi¬ 
duously to that eminently practical and direct end, the 
alleviation of the sufferings of mankind,—^have they 
been able to confine their vision more absolutely to the 
strictly useful ? I fear they are worst offenders of all. 
For if the astronomer has set before us the infinite 
magnitude of space, and the practical eternity of the 
duration of the universe; if the physical and chemical 
philosophers have demonstrated the infinite minuteness 
of its constituent parts, and the practical eternity of 
matter and of force; and if both have alike proclaimed 
the universality of a definite and predicable order and 
succession of events, the workers in biology have not 
only accepted all these, but have added more startling 


16 


Stmwns, mtb [i. 

theses of their own. For, as the astronomers discover in 
the earth no centre of the universe, but an eccentric 
speck, so the naturalists find man to be no centre of 
the living world, but one amidst endless modifications 
of life; and as the astronomer observes tlie mark of 
practically endless time set upon the arrangements of 
the solar system so the student of life finds the records 
of ancient forms of existence peopling the world for ages, 
which, in relation to human experience, are infinite. 

Furthermore, the physiologist finds life to be as 
dependent for its manifestation on particular molecular 
arrangements as any physical or chemical phsenomenon ; 
and, wherever he extends his researches, fixed order 
and unchanging causation reveal themselves, as plainly 
as in the rest of Nature. 

Nor can I find that any other fate has awaited the 
germ of Ecligion. Arising, like all other kinds oi 
knowledge, out of the action and interaction of man’s 
mind, with that which is not man’s mind, it has taken 
the intellectual coverings of Fetishism or Polytheism; oi 
Theism or Atheism; of Superstition or Rationalism. 
With these, and their relative merits and demerits, I 
have nothing to do; but this it is needful for my 
purpose to say, that if the religion of the present differs 
from that of the past, it is because the theology of the 
present has become more scientific than that of the past; 
because it has nob only renounced Idols of wood and 
idols of stone, but begins to see the necessity of breaking 
in pieces the idols built up of books and traditions and 
fine-spun ecclesiastical cobwebs: and of cherishing the 
noblest and most human of man’s emotions, by worship 
“ for the most part of the silent sort” at the altar of the 
Unknown and unknowable. 

Such are a few of the new conceptions implanted in 
our minds by the improvement of natural knowledge. 
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Man have ao<|Qiied the ideoa of the praettcaily infinite 
extent of the nniverse and of ita pipetical eternity; 
they are fiunilicur with the ecmception that our ea^ 
is but an infinitesimal fragment of that part of the 
universe which can be seen; and that, nevertheless, its 
duration is, as compared with our standards of timei 
infinite. They have further acquired the idea that man 
is but one of innumerable forms td life now existing in 
the globe, and that the present existences are but the 
last of an immeasurable series of predecessors. More¬ 
over, every step they have made in natural knowledge 
has tended to extend and rivet in their minds the con¬ 
ception of a definite order of the universe—which is 
embodied in what are called, by an unhappy metaphor, ^ 
the laws of Nature—and to narrow the range and 
loosen the force of men s belief in spontaneity, or in 
changes other than such as arise out of that definite 
order itself. 

Whether these ideas are well or ill founded is not the 
question. No one can deny that they exist, and have 
been the inevitable outgrowth of the improvement of 
natural knowledge. And if so, it cannot be doubted 
that they are changing the form of men’s most cherished 
and most important convictiouar 

And as regards the second point—^thc extent to which 
the improvement of natural joiowl^ge has remodelled 
and altered what may be termed the intellectual ethics 
of men,—what are among the moral convictions most 
fondly held by barbarous and semi-barbarous people ? 

Tbey are the convictions that authority is the soundest 
basis of belief; that merit attaches to a readiness to 
believe; that the doubting disposition is a bad one, 
and scepticism a sin; that when good authority haa 
pronounced what is to be believed, and faith has ac- 
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ccpted it, reason has no further duty. There are many 
excellent persons who yet hold by these principles, and 
it is not my present business, or intention, to discuss 
their views. All I wish to bring clearly before your 
minds is the unquestionable fact, that the improvement 
of natural knowledge is effected by methods which 
directly give the lie to all these convictions, and assume 
the exact reverse of each to be true. 

The improver of natural knowledge absolutely refuses 
to acknowledge authority, as sucL For him, scepticism 
is the highest of duties; blind faith the one unpardon¬ 
able sin. And it cannot be otherwise, for every great 
advance in natural knowledge has involved the absolute 
rejection of authority, the cherishing of the keenest 
scepticism, the annihilation of the spirit of blind faith ; 
and the most ardent votary of science holds his firmest 
convictions, not because. the men he most venerates 
hold them; not because their verity is testified by 
portents and wonders; but because his experience teaches 
him that whenever he chooses to bring these convictions 
into contact with their primary source. Nature—when¬ 
ever he thinks fit to test them by appealing to experiment 
and to observation—Nature will confirm them. The 
man of science has learned to believe in justification, 
not by faith, but by verification. 

Thus, without for a moment pretvmding to despise 
the practical results of the improvement of natural 
knowledge, and its beneficial infiuence on material civili¬ 
zation, it miisl^ 1 think, be admitted that the ^eat 
ideas, some of which I have indicated, and the e^cal 
spirit which 1 have endeavoured to sketch, in the few 
moments which remained at my disposal, constitute the 
real and permanent significance of natural knowledge. 

If these ideas be destined, as 1 believe they are, to 
be more and more firmly established as the world grows 
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older; if that spirit be fated, as I believe it is, to 
extend itself into all departments of human thought, and 
to become co-extensive with the range of knowledge; if, 
as our race approaches its maturity, it discovers, as I l>e- 
lieve it will, that there is but one kind of knowledge and 
but one method of acquiring it; then we, who are still 
children, may justly feel it our highest duty to recognise 
the advisableness of improving natural knowledge, and 
so to aid ourselves ana our successor in their course 
towttids the noble goal which lies before manldiuh 



II. 

EMANCIPATION-BLACK AND WHITE. 

Quashie's plaintive inquiry, "Am I not a man and a 
brother ? ” seems at last to have received its final reply— 
the recent decision of the fierce trial by battle on the 
other side of the Atlantic fully concurring with that long 
since delivered here in a more peaceful way. 

The question is settled; but even those who are most 
thoroughly convinced that the doom is just, must see 
good grounds for repudiating half the arguments which 
have been employed by the winning side; and for 
doubting whether its ultimate results will embody the 
hopes of the victors, though they may more than realize 
the fears of the vanquished. It may be quite true that 
some negroes are better than some white men; but no 
rational man, cognizant of the facts, believes that the 
average negro is the equal, still less the superior, of the 
average white man. Aud^ if this, be true, it is simply 
incredible that, when all his disabilities are removed, and 
our prognathous relative has a fair &sXd and no favour, 
as well as no oppressor, he will be able*to compete 
successfully with his bigger-brained and smaller-jawed 
rival, in a contest which is to be carried on by thoughts 
and not by bitea The highest places in the hierarchy of 
civilization will assuredly not be within the reach of our 
diisky cousina, though it is by no means necessary that 
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they Bhould be restricted to tdie lowest But whatever 
the positioii of stable equilibrium into which the laws of 
social gravitation may bring the negro» all responsibility 
for the result will henceforward lie between Nature and 
him. The white man may wash his hands of it, and the 
Caucasian conscience be void of reproach for evermore. 
And this, if we look to the bottom of the matter, is the 
real justihcation for the abolition policy. 

The doctrine of equal natural rights may be an illogical 
delusion; emancipation may convert the slave from a 
well fed animal into a pauperised man; mankind may 
even have to do without cotton shirts; but all these evils 
must be faced, if the moral law, that no human beipg 
can arbitrarily dominate over another without grievoue 
damage to his own nature, be, as many think, as readily 
demonstrable by experiment as any physical truth. If 
this be true, no slavery can be abolish^ without a double 
emancipation, and the master wOl benefit by freedom 
more than the freed-man. 

The like considerations apply to all the other questions 
of emancipation which are at present stirring the world— 
the multifarious demands that classes of mankind shall 
be relieved from restrictions imposed by the artifice of 
man, and not by the necessities of Nature. One of the 
most important, if not the most important, of all these, is 
that which daily threatens to become the ** irrepressible ” 
woman question. What social and political rights have 
women ? What ought they to be allowed, or not allowed 
to do, be, and suffer ? And, as involved in, and under¬ 
lying all these questions, how ought they to be educated? 

There are philogynists as fanatical as any *‘mi80gu- 
nists’’ who, reversing our antiquated notions, bid the 
man look upon the woman as the higher ^po of 
humanity; who ask us to regard the female intellect as 
the clearer and the quicks, if not the stronger; who 
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desire us to look up to the feminine moral sense as the 
tourer and the nobler; and bid man abdicate his usurped 
sovereignty over Nature in favour of the female line. 
On the other hand, there are persons not to l>e outdone 
in all loyalty and just respect for woman-kind, but by 
nature hard of head and haters of delusion, however 
charming, who not only repudiate the new woman- 
worship which so many sentimentalists and some philo¬ 
sophers are desirous of setting up, but, carrying their 
audacity further, deny even the natural equality of the 
sexes. They assert, on the contrary, that in every 
excellent character, whether mental or physical, the 
average woman is inferior to the averacre man, in the 
sense of having that character less in quantity, and lower 
in quality. Tell these persons of the rapid perceptions and 
the instinctive intellectual insight of women, and they 
reply that the feminine mental peculiarities, which pass 
under these names, are merely the outcome of a greater 
impressibility to the superficial aspects of things, and of 
the absence of that restraint upon expression, which, in 
men, is imposed by reflection and a sense of responsibility. 
Talk of the passive endurance of the weaker sex, and 
opponents of this kind remind you that Job was a man, 
and that, until quite recent times, patience and long- 
suH’ering were not counted among the specially feminine 
virtues. Claim passionate tenderness as especially 
feminine, and the inquiry is made whether all the best 
love-poetry in existence (except, perhaps, the “Sonnets 
from the Portuguese ”) has not been written by men; 
wliether the song which embodies the ideal of pure and 
tender passion—^Adelaida—^was written by Frau Beeth¬ 
oven ; whether it was the Fornarina, or Baphael, who 
painted the Sistine Madonna. Nay, we have known one 
such heretic go so far as to lay his hands upon the ark 
itself, so to speaks and to defend the startling paradox ' 
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tha^ even in physical beauty, man is the supeirior. ’ He 
admitted, indeed, that there was a brief period of early 
youth when it might be hard to say whether the prize 
should be awarded to the graceful undulations of the 
female figure, or the perfect balance and supple vigour of 
the male frame. But while our new Paris might hesitate 
between the youthful Bacchus and the Venus emerging 
from the foam, ho averred that, when Venus and Bacchus 
iiad reached thirty, the point no longer admitted of a 
doubt; the male form having then attained its greatest 
nobility, while the female is far gone in decadence; and 
that, at this epoch, womanly beauty, so far as it is inde¬ 
pendent of grace or expression, is a question of drapery 
and accessories. 

Supposing, however, that all these arguments have a 
certain foundation; admitting for a moment, that they 
are comparable to those by which the inferiority of the 
negro to the white man may be demonstrated, arc they 
of any value as against woman-emancipation ? Do they 
afford us the smallest ground for refusing to educate 
w^omcn as well as men—to give women the same civil 
and political rights as men ? No mistake is so commonly 
made by clever people as that of assuming a cause to be 
bad because the arguments of its supporters are, to a 
great extent, nonsensical And we conceive that those 
who may laugh at the arguments of the extreme 
philogynists, may yet feel bound to work heart and soul 
towards the attainment of their practical ends. 

As regards education, for example. Granting the 
alleged defects of women, is it not somewhat absurd to 
sanction and maintain a system of education which 
would seem to have been specially contrived to ex¬ 
aggerate all these defects 1 

Ifaturally not so firmly strung, nor so well balanced, 
as boys, girls are in great measure debarred from the 
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sports and physical exercises which are justly thought 
absolutely necessary for the full develoinnent of l^e 
vigour of the more favoured sex. Women ar^ by nature, 
more excitable than men—^prone to be swept by tides of 
emotion, proceeding from hidden and inward, as well as 
from obvious and external causes; and female education 
does its best to weaken every physical counterpoise to 
this nervous mobility—tends m all ways to stimulate the 
emotional part of the mind and stunt the rest We find 
girls naturally timid, inclined to dependence, bom con¬ 
servatives; and we teach them that independence is 
unladylike; that blind faith is the right frame of mind ; 
and that whatever we may be permitted, and indeed 
encouraged, to do to our brother, our sister is to be left 
to the tyranny of authority and tradition. With few 
insignificant exceptions, girls havo been educated dther 
to drudges, or toys, beneath man; or a sort of angels 
above him; the highest ideal aimed at oscillating between 
Clarchen and Beatrice. The possibility that the ideal of 
womanhood lies neither in the fair saint, nor in the fair 
sinner; that the female type of character is neither 
bettei nor worse than the male, but only weaker; that 
women are meant neither to be men’s ^ides nor their 
playthings, but their comrades, their fi^ows and their 
eqiials, so far as Nature puts no bar to that equality, does 
not seem to have entered into the minds oi those who 
have had the conduct of the education of girls. 

If the present intern of female education stands self- 
condemned, as inherently absurd; and if that which we 
have just indicated is the true position of woman, what 
is the first step towards a better state of things? We 
reply, emancipate girls. Recognise the fact £at they 
share the senses, perceptions, feelings, reasoning powers 
emotions, of boys, and that tlie mind of the average girl 
is less different that of the average boy, th^ the 
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mind of one boy » ftom that' of anotber; so that what* 
ever aigament justifies a given education for all boysi 
ju^ifies its application to girls as well. So far from 
imposing artificial restrictions upon the ao<)tdrement of 
knowled^ by women, throw every facility in their way. 
Let our Faustinas, if they will, toil through the whole 
round of 

^ Jnrinterei und Hedisin, 

Viid leider 1 ftuoh Phiiosophie* * 

• 

Let us have **sweet girl graduates" by all means. They 
will be none the less sweet for a little wisdom; and the 
**golden hair" will not curl less gracefully outside the 
head by reason of there being brains within. Nay, If 
obvious practical diificulties can be overcome, let those 
women who feel inclined to do so descend into the 
gladiatorial arena of life, not merely in the guise of 
reiiaruB, as heretofore, but as bold sicaruB, breasting tbe 
open fray. Let them, if they so please, become mer¬ 
chants, tiarristers, politicians. Let them have a fair field, 
but let them understand, as the necessary correlative, 
that they are to have no favour. Let Nature alone sit 
high al)Ove the lists, **rain infiuence and judge the 
pnze." 

And the result? For our parts, though loth to 
prophesy, we believe it will be 'that of other emanci¬ 
pations. Women will find their place, and it will neither 
be that in which they have been held, nor that to which 
some of them aspire. Nature's old salique law will not 
be repealed, and no change of dynasty will be effected. 
The big chests, the massive brains, tbe vigorous muscles 
and stout frames, of the best men will carry the day, 
whenever it is worth their while to contest the prizes of 
life with the best women. And the hardship of it is, 
that the very improvement of the women will lessen 
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their chances. Better mothers will bring forth better 
sons, and the impetus gained by the one sex will be 
transmitted, in the next generation, to the pther. The 
most Darwinian of theorists will not venture to pro¬ 
pound the doctrine, that the physical disabilities under 
which women have hitherto laboured, in the struggle for 
existence with men, are likely to be removed by even the 
most skilfully conducted process of educational selection. 

Wc are, indeed, fully prepared to believe that the 
bearing of children may, and ought, to become as free 
from danger and long disability, to the civilized woman, 
as it is to the savage; nor is it improbable that, as 
society advances towards its right organization, mother¬ 
hood will occupy a less space of woman's life than it has 
hitherto done. But still, unless the human species is to 
come to an end altogether—a consummation which can 
hardly be desired by even the most ardent advocate of 
‘‘ w'omen's rights"—somebody must be good enough to 
take the trouble and responsibility of annually adding to 
the world exactly as many people as die out of it. In 
consequence of some domestic difficulties, Sydney Smith 
is said to have suggested that it would have been good 
for the human race had the model offered by the hive 
been followed, and had all the working part of the female 
community been neuters. Failing any thorough-going 
reform of this kind, we see nothing for it but the old 
division of humanity into men potentially, or actually, 
fathers, and women potentiaffy, it not actually, mothers. 
And we fear that so long as t^ potential motherhood is 
her lot, woman will bo found to be fearfully weighted in 
the race of life. 

The duty of man is to see that not a grain is piled 
upon that load beyond what Nature imposes; that 
injustice is not added to inequality. 



III. 

A LIBERAL EDUCATION; AND 
WHERE TO FIND IT. 

The business which the South London Working Men's 
Collej?e has undertaken is a great work; indeed, I might 
say, that Education, with which that college proposes to 
grapple, is the greatest work of all those which lie ready 
to a man's hand just at presents 

And, at length, this fact is becoming generally recog¬ 
nised. You cannot go anywhere without hearing a buzz 
of more or less confused and contradictory talk on this 
subject—nor can you fail to notice that, in one point at 
any rate, there is a very decided advance upon like 
discussions in former days. Nobody outside the agri¬ 
cultural interest now dares to say that education is a 
bad thing. If any representative of the once large and 
powerful party, which, in formcf days, proclaimed this 
opinion, still exists in a semi-fossil state, he keeps his 
thoughts to himself In fact, there is a chorus of voices, 
almost distressing in their harmony, raised in favour of 
the doctrine that education is the great panacea for 
human troubles, and that, if the country is not shortly 
to go to the dogs, evCTybody must be educated. 

The politicians tell us, ** you must educate the masses 
because they are going to be masters.” The clergy join 
in the ciy for education, for they affirm that the people 
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are driftiDg away from church and cha^ into the 
broadest infidelity* The manufacturers and the capita¬ 
lists sweU the chorus lustily. They declare jthat igno¬ 
rance makes bad workmen; that England will soon be 
unable to turn out cotton goods, or steam engines, 
cheaper than other people; and then, Ichabod 1 Ichabod! 
the glory will be departed from us. And a few voices 
are lifted up in favour of the doctrine that the masses 
should be educated because they are men and women 
with unlimited capacities of being[, doing, and suffering, 
and that it is as true now, as ever it was, that the people 
perish for lack of knowledge. 

These members of the minority, with whom I confess 
I have a good deal of sympathy, are doubtful whether 
any of the other reasons urged in favour of the education 
of the people are of much value—whether, indeed, some 
of them are based upon either wise or noble grounds of 
action. They question if it be wise to tell people that 
you will do for them, out of fear of their power, what 
you have left undone, so long as your only motive was 
compassion for their weakness and their sorrows. And, if 
ignorance of everything which it is needful a ruler should 
know is likely to do so much harm in the governing 
classes of the future, why is it, they ask reasonably 
enough, that such ignorance in the governing classes of 
th^ast has not been viewed with equal horror 1 

Ciompare the average artisan and the average country 
squire, and it may be doubted if you will find a pin to 
choose between the two in point of ignorance, class 
feeling or prejudice. It is true that the ignorance is of 
a di&rent sort—^that the class feeling is in favour of a 
different class, and that the prejucuce has a distinct 
favour of wrong-headedness in each case—but it is 
questionable if the one is either a bit better, or a bit 
worse, than the other. The old protectionist theory is 
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the doctrine of trades unions as applied hy the squlees, 
and the modem trades nnionism is the doctrine of the 
squires applied hy the artasans. Why should we ba 
worse off under one rSgime than under the oiher.? 

Again, this sceptical minority asks the clergy to think 
whemer it is really want of Question which keeps the 
masses away from their ministrations—^whether the most 
completely educated men are not as open to reproach on 
this score as the workmen; and whether, perchance, this 
may not indicate that it is not education which lies at 
the bottom of the matter ? 

Once more, these people, whom there is no pleasing, 
venture to doubt whether the gloiy, which rests upqn 
being able to undersell all the rest of the world, is a very 
safe kind of glory—^whether we may not purchase it too 
dear; especi^ly if we allow education, which ought to 
be directed to the making of men, to. be diverted into, a 
process of manufacturing human tools, wonderfully adroit 
in the exercise of some* technical industiy, but good for 
nothing else. 

An4 finally, these people inquire whether it is the 
masses alone who need a reformed and improved educa¬ 
tion. They ask whether the richest of our public schools 
might not well be made to supply knowledge, as well as 
gentlemanly babits, a strong clai^ feeling, and eminent 
proficiency in cricket. They seem to think that the noble 
foundations of our old universities are hardly fulfilling 
their functions in their present posture of half-clerical 
seminaries, half racecourses, where men are trained to 
win a senior wranglership, or a double-first, as horses are 
trained to win a cup, with as little reference to the needs 
of after-life in the case of the man as in that of the 
racer. And, while as zealous for education as the rest, 
they affirm that^ li the education of the richer claoBes 
were auch as to fit them to be the leaders and the 
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govemors of the poorer; and, if the education of the 
poorer classes were such as to enable them to appraciate 
really wise guidance and good govemance; the politicians 
need not fear mob-law, nor the clergy lament their want 
of flocks, nor the capitalists prognosticate the annihilation 
of the prosperity of the countiy. 

Such is the diversity of opinion upon the why and the 
wherefore of education. jAoid my hearers will be pre¬ 
pared to expect that the practical recommendations 
which are put forward are not less discordant. There is 
a loud cry for compulsory education. We English, in 
spite of constant experience to the contrary, preserve a 
touching faith in tlie efficacy of acts of pailiament; and 
I believe we should have compulsory education in the 
course of next session, if there were the kast probability 
that half a dozen leading statesmen of different parties 
would agree what that education should be. 

Some hold tii^t education without theology is worse than 
none. Others maintain, quite as strongly, that educa¬ 
tion with theology is in the same predicament. But this 
is certain, that those who hold the first opinion can by no 
means agree what theology should be taught; and that 
those who maintain the second are in a small minority. 

At any rate “make people learn to read, write, and 
cipher,** say a great many; and the advice is un¬ 
doubtedly sensible as far as it goes. But, as has 
happened to me in former days, those who, in despair of 
getting anything better, advocate this measure, are met 
with we objection that it is very like making a child 
practise the use of a knifi:, forK, and spoon, without 
giving it a particle of meat. I really don’t know what 
reply is to be made to such an objection. 

But it would be unprofitable to spend more time in 
disentangling, or rather in showing up the knots in, the 
.ravelled skems of our neighbours. Much more to thS’ 
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purpose is it to ask if we possei^ my due of our own 
which may guide us among these entanglements. And 
by way of a beginning, let us ask ourselves—^What ur 
education? Above all things, what is our ideal of a 
thoroughly liberal education ?—of that education which, 
if we could begin life again, we would give ourselves— 
of that education which, if we could mould the fates to 
our own will, we would give our children. Well, I know 
not what may be your conceptions upon this matter, 
but I will tell you mine, and 1 nope 1 shall find that our 
views are not very discrepant 

Suppose it were perfectly certain that the life and 
fortune of every one of us would, one day or other, 
depend upon his winning or losing a game at chess. 
Don’t you think that we should all consider it to be a 
primary duty to learn at least the names and the moves 
of the pieces; to havo a notion of a gambit, and a keen 
eye for all the means of giving and getting out of check? 
Do you not think that we should look with a disappro¬ 
bation amounting to scorn, upon the father who allowed 
his son, or the state which allowed its members, to grow 
up without knowing a pawn from a knight ? 

Yet it is a very plain and elementary truth, that the 
life, the fortune, and the happiness of every one of us, 
and, more or less, of those who are connected with us, do 
depend upon our knowing something of the rules of a 
game infinitely more difficult and complicated than chess. 
It is a game which has.been played for untold ages, every 
man and woman of us being one of the two players in a 
game of his or her own. The chess-board is the world, 
the pieces are the phenomena of the universe, the rules 
of the game are what we call the laws of Nature. The 
player on the other aide is bidden from us. We know 
that his play is always &ir, just, and patient. But also 
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we know, to oiur cost, that he nevear, overlooks a mistake, 
or makes the smallest allowance for ignorance. To the 
man who plays well, the highest stakes are paid, with that 
sort of overaowing generosity with which ^e strong 
shows delight in strength. And one who pfays ill is 
checkmated—without haste, but without remorse. 

My metaphor will remind some of you of the famous 
picture in which Eetzsch has depicted Satan pla 3 ring at 
chess with man for his souL Substitute for the moddng 
fiend in that picture, a calm, strong angel who is pla 3 ring 
for love, as we say, and would rather lose than win—^ana 
I should accept it as on image of human life. 

Well, what I mean by Education is learning the rules 
of this mighty game. In other words, education is the 
instruction of the intellect in the laws of Nature, under 
which name I include not merely things and their forces, 
but men and their ways; and the fashioning of the 
affections and of the will into an earnest and loving 
desire to move in harmony with those laws. For me, 
education means neither more nor less than thia Any¬ 
thing which professes to call itself education must be 
tried by this standard, and if it fidls to stand the test, 1 
will not call it education, whatever may be the force of 
authority, or of numbm, upon the other side. 

It is important to remember that, in strictness, there 
is no such thing as an uneducated man. Take an ex¬ 
treme case. Suppose that an adult man, in the fliU 
vigour of his fac\dtie^ could be suddenly plao^ in the 
world, as Adam is said to have ^en, and then left to 
do as he best might How long would he. be left 
uneducated? Not five minutea Nature would be^ 
to teach him, through the eye, the ear, the touch, 3ie 
properties of objects. Pain and pleasure .i^ould be at his 
elbow telling him to do this and avoid that; and by sloir, 
degrees the man would receive an education, which, if 
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naiT6T» mtild be thorongbA rea}» a^^qtiate to hia 
oic^^mstltxices, tbougb there would be no extrto and very 
few aceomplishments. 

And if to this solitary man entered a second Adam, 
or, better still, an Eve, a new and greater world, that of 
social and moral phenomena, would be revealed Joys 
and Voes, compared with wliich all others might senm 
])ut fiiint shadows, would spring from^the new relatiohs. 
Happiness and sorrow would take the place of the 
coarser monitors, pleasure and pain; but conduct would 
still be shaped by the observation of the natural conse¬ 
quences of actions; or, in other words, by tlie laws of 
the nature of man. 

To every one of us the world was once as fresh and 
new as to Adam. And then, long before wo were sus¬ 
ceptible of any other mode of instruction, Nature took 
us in hand, and every minute of waking life brought its 
educational influence, shapirig our actions into rough 
accordance with Nature’s lawsr^ that wc might not be 
ended untimely by too gross disobedience, rfor should 
1 speak of this process of education as past, for any one, 
1)0 he as old as he may. For every man, the world is as 
fresh as it was at the first day, ^^d as full of untold 
novelties for him who has the eyes to see them. And 
Nature is still continuing her ])atient education of us in 
that great university, the universe, of which wo are all 
members—^Nature having no Test-Acts. 

Those who take honours in Nature’s university, who 
leom. laws which govern men and things and obey 
them, are the really great and successful men in this 
worii ’The great mass of mankind are the “ Poll,” who 
pick up jwt enough to get through without much dis¬ 
credit lliose who won’t learn at all are plucked; and 
itum you can't come up again. Nature’s pluck means 
extenninatioit. 
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Thus the question of compulsory education is* 
so far as Nature is concerned. Her bill on that qneslaoi) 
was framed and passed long ago. But, like aU com* 
pulsory legislation, that of Nature is harsh and wasteful 
in its operation. Ignorance is visited as sharply as 
wilful disobedience—Incapacity meets with the same 
punishment as crime. Nature's discipline is not . even a 
word and a blow, and the blow firat; but the blow 
without the word. It is left to you to find out wJiy 
your cars are boxed. 

The object of what we commonly call education—that 
education in which man intervenes and which I shtill 
distinguish as artificial education—is to make good these 
defects in Nature’s methods; to prepare the child to 
receive Nature's education, neither incapably nor igno¬ 
rantly, nor with wilful disobedience; and to understand 
the preliminary symptoms of her displeasure, without 
waiting for the box on the ear. In short, all artificial, 
education ought to be an anticipation of natural educa¬ 
tion. And a liberal education is an artificial education, 
which has not only prepared a man to escape the 
great evils of disobedience to natural laws, but has 
trained him to appreciate and to seize upon the rewards, 
which Nature scatters with as free a hand as her 
penalties. 

That man, I think, has had a liberal education, who 
has been so trained in youth that his body the f^adv 
servant of his will, and does with ease and {Measure all 
the work tliat^ as a mechanism, it is capable of; whose 
intellect is a clear, edd, logic engine, with all its parts 
of equal strength, and in smooth working order; ready, 
like a steam engine, to be turned to any kind of work, 
and spin the gossamers as well as forge the anchors of' 
the mind; whose mind is stored with a knowled^ ok 
the great and fundamental truths of Nature and o| the 
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law^ <of her operations; one who, no stnu^ted ascetic, is 
fall of life and lire, but whose passions are trained to 
come to heel by a vigorous wiU, tlie servant of a tender 
conscience; who has learned to love all beauty, wliether 
of Nature or of art, to bate all vilencss, and to respect 
others as himself. 

Such an one and no other, I conceive, has had a libOTal 
education; for he is, as completely as a man can be, in 
harm<kiy with Nature. He will make the best of her, 
and.she of him. They will get on together rarely; she 
as his ever beneficent mother; he as her mouth-piocc, 
her conscious self, her minister and interpreter. 


AVhere is such an education as this to be had ? 
Where is th(*r»i any apjiroxiraation to it ? Has any one 
tried to found such an education? Looking over the 
length and breadth of these islands, T am afraid that all 
these questions must receive a negative answer. Con¬ 
sider our primary schools, and what is taught in them. 
A child learns :— 

1. To read, write, and cipher, more or less well; but 
in a very large proportion of cases not so well as to take 
pleasure in reading, or to be able to write the coramouc^t 
letter properly. 

2. A quantity of dogmatic theology, of which the 
child, nine times out of ten, undersUmus next to nothing. 

3. Mixed up with this, so as to seem to stand or fall 
with it, a few of the broadest and simplest principles of 
morality. This, to my mind, is much as if a man of 
science should make the story of the fall of the apple in 
Newton's garden, an integral part of the doctrine of 
gravitation, and teach it as of equal authority with the 
raw of the inverse squares. 

4. A good deal of Jewish history and Syrian 
grapHy, and, perhaps, a little something about En^iab 
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history and the geography of the child’B own e<^ilptry. 
But 1 doubt if there is a primary school in Englanll in 
which hangs a map of the hundred in which the vOlagc 
lies, so that the children may be practically taught by it 
what a map means. 

5. A certain amount of regularity, attentive obedience, 
respect for others : obtained by fear, if the master be in¬ 
competent or foolish; by love and reverence, if he be wise. 

So far as this school course embraces a training in 
the theory and practice of obedience to the moral laws 
of Nature, I gladly admit, not only that it contains a 
valuable educational element, but that, so far, it deals 
with the most valuable and important part of all educa¬ 
tion. Yet, contrast what is done in this direction with 
what might be done; with the time given to matters of 
compamtively no importance; with the absence of any 
attention to things of the highest moment; and one is 
tcmi)ted to think of Falstaff^s bill and “the halfpenny 
worth of bread to all that quantity of sack.'' 

Let us consider what a child thus “ educated " knows, 
and what it does not know. Begin with the most im¬ 
portant topic of all—morality, as the guide of conduct. 
The child knows well enough that some acts meet with 
approbation and some with disapprobation. But it has 
never heard that there lies in the nature of things a 
reason for every moral law, as cogent and as well defined 
as that which underlies every physic al law; that string 
and lying are just as certain to be followed by evu 
consequences, as putting your hand in the fire, or jump¬ 
ing out of a garret window. Again, though the scholar 
may have been made acquainted, in dogmatic fashion, 
with the broad laws of*morality, he has had no training 
in the application of those laws to the difficult problema 
which result from the complex conditions of modem 
civilization. Would it not be very hard to expect any one 
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tb a problem in conic sections who had merely been 
taitglpHhe axioms and definitions of mathematical sciencef 

A "workmirn has to bear hard labour, and perhaps 
privation, while he secs others rolling in wealth, and 
feeding their dogs with what would keep his children 
from starvation. Would it not be well to have,helped 
tliat man to calm the natural promptings of discont^t 
by showing him, in his youth, the necessary coi^Ci^ 
of the moral law which prohibits stealing with the 
stability of society—by proving to him, once for all, that 
it is better for liis own people, better for himself, better 
for future generations, tliat he should starve than steal ? 
If yon have no foundation of knowledge, or habit of 
thought, to work upon, what chance have you of persua¬ 
ding a hungry man that a capitalist is not a thief “ with 
a circumbendibus ? And if he honestly believes tliat, of 
whatla^^ is it to quote the commandment against steal¬ 
ing, when he proposes to make the capitalist disgorge ? 

Again, the child learns absolutely nothing of the 
history or the political organization of his own country. 
His general impression is, that everything of much im¬ 
portance happened a very long while ago; and that the 
Queen and the gentlefolks govern the country much 
after the fashion of King David and the elders and 
nobles of Israel—his sole models. Will you give a man 
with this much information a vote 1 In easy times he* 
sells it for a pot of beer. Why should he not ? It ia of 
about as much use to hini as a chignon, and he knows as 
much what to do with it, for any other purpose. In bad 
times, on tiic contrary, he applies his simple theory ol 
government, and believes that his rulers are the cause of 
his sufferini^l^k^a belief which sometimes bears remark¬ 
able practidil fruits. 

L^t of all, does the child gather from this primary 
** education '' of ouipsi^ a conception of the laws of the 
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physical world, or of tho relations of cause 
therein. And this is the more to be lament^a, ai#'Mhe 
poot are especially exposed to physical esrils, and are 
more interested in removing tliem than a^ other class 
of the community. If any one is concerned in knowing 
the ordinary laws of mechanics one would think it is the 
hand-labourer, whose daily toil lies among levers and 
pulleys; or among the other implements of artisan work. 
And if any one is interested in the laws of health, it is 
the poor workman, whose strength is wasted by ill-pre¬ 
pared food, whose health is sapped by bad ventilation and 
]>ad drainage, and half whose children arc massacred by 
disorders which might be prevented. Not only does our 
present primary education carefully abstain from hinting 
to the workman that some of his greatest evils are trace¬ 
able to mere physical agencies, which could be removed 
by energy, patience, and frugality^ but it does worse— 
it renders him, so far as it can, deaf to those who could 
help him, and tiies to substitute an Oriental submission 
to what is falsely declared to be the will of God, for his 
natural tendency to strive after a better condition. 

What wonder then, if very recently, an appeal has 
been made to statistics for the profoundly foolish pur¬ 
pose of showing that education is of no good—that it 
diminishes neither misery, nor crime, among the masses of 
mankind ? I reply, why should the thing which has 
l)cen called education do either the one or the other I If 
I am a knave or a fool, teaching me to read and write 
won’t mak^ me less of cither one or the other—unless 
somebody shows me how to put my reading and writing 
to wise and good purposes. 

Suppose any one were to argue that medicine is of no 
use, because it could be proved statistically, that the 
percentage of deaths was just the same, among people 
who had been taught how to open a medicine chest, and 
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who did not so i:i||a^ as know the key by 
' 'Hie i^^ment is ahetM.; but it is not more 

preposterous'^^ that against ^hich I am contending. 
The only medicine for sulerihg^ crime, and all the other 
woes of mankind, is wisdom. Teach a man to read and 
write, and you have put into his hands the great keys of 
the wisdom box. But it is quite another matter whether 
he ever opens the box or not And he is as likely io 
poison as to cure himself, if, without guidance, he 
swallows the first drug that comes to hand. In these 
times a man may as well be purblind, as unable to read 
—lame, as unable to Write. But I protest that, if I 
thought the alternative were a necessary one, I would 
rather that the children of the poor should ’grow up 
ignorant of both these mighty arts, than that they should 
remain ignorant of that knowledge to which these arts 
are means. 

It may be said that all these animadversions may 
apply to primary scliools, but that the higher schools, at 
any Tate, must be allowed to give a literal education. 
In fact, they professedly sacrifice everything else to this 
object. 

Let us inquire into this matter. What do the higher 
schools, those to which the great middle class of the 
country sends it children, teach, over and above the in¬ 
struction given in the primary schools ? There is a little 
more reading and writing of English. But, for all that, 
every one knows that it is a rare thing to find a boy of 
the middle or upper classes who can read aloud decently, 
or who can put his thoughts on paper in clear and gram¬ 
matical (to my nothing of good or elegant) language. 
The ** cipherinff*' of the lower schools expands into 
^lemcnta^ mamematics in the higher; into arithmetic, 
with a little algebra, a little Euclid. But I doubt if 
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one boy in five bundreS .|jpis ever heard tli0 expla^lion 
of a rule of arithmetic^knows his !|!acM oliierliHse 
than by roti?. ^ * 

Of theology, the middle class schoolboy ^gets rather 
less than poorer children, less absolutely and less rela¬ 
tively, because there are so many other claims upon his 
attention. I venture to say that, in the great majority 
of cases, his ideas on this subject when he leaves school 
are of the caost shadowy and vague description, and 
associated with painful impressions of the weary horn’s 
spent in learning collects and catechism by heart. 

Modern geography, modem history, modern literature ; 
the English language as a language; the whole circle 
of the sciences, physical, moral, and social, are even 
more completely ignored in the higher than in the lower 
schools. Up till within a few years back, a boy might 
have passed through any one of the great public schools 
with the greatest distinction and credit, and might never 
so much as have heard of one of the subject# F -have 
just mentioned. He might never have heard the 
earth goes round the sun; that England underwent'a 
great revolution in 1688, and France another in 1789; 
that there once lived certain notable men called Chaucer, 
Shakspcarc, Milton, Voltaire, Goethe, SchOlcr. The first 
might be a German and the last an Eiiglishihan for any¬ 
thing he could tell you to the contrary. -And as, for 
science, the only idea the word would suggest to his 
mind would be dexterity in boxing, 

I have said that this was the state of things a few 
years back, for the sake of the few righteous who are 
to be found among the educational cities of the plain. 
But I would not have you too sanguine about the result, 
if you sound the minds of the existing gen^ution of 
public schoolboys, on such topics as those 1 have 
mentioned. 
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Now let us paiise to cou^flp't&is wonderful state ctf 
affipiEu; fos the ^time will oou^lfhen Euffllslimen will 
qi^t^ it as Iho Wck example the stolid stupidity of 
meir ancestors in the nineteenth century. The moat 
thoroughly commercial people, the greatest voluntary 
wanderers and colonists the, world has ever seen^ are 
precisely the middle classes of this country. If there he 
a people which has been busy making history on the 
groat scale for the hist three hundred years—and the 
most profoundly interesting history—^history '^hich, if 
it happened to l>e that of Greece or Eome, we should 
study with avidity—^it is the English. If there be a 
people which, during the same period, has developed a 
remarkable literature, it is ^our own. If there be a 
nation whose lu'osperity depends absolutely and wholly 
upon their mastery over the forces of Nature, upon their 
intelligent apprehension of, and obedience to, the laws 
of the creation and distribution of wealth, and of the 
stabte ^uilibrium of the forces of society, it is pre¬ 
cisely this nation. And yet this is what these wonderful 
people tell their sons:—" At the cost of from one to two 
thousand pounds of our hard earned money, wo devote 
twelve of the most precious years of your lives to school. 
There you shall toil, or be supposed to toil; but there 
you shall not learn one single thing of all those you will 
most want to know, directly ypu leave school and enter 
upon the practical business of life. You will in all 
probability go into business, but you shall not know 
whore, or how, any article of commerce is produced, or 
the difference between an export or an import, or the 
meaning of the word 'capital’ You will very likely settle 
in a colony, hut you shall not know whether Tasmania 
is part of New ^uth Wales, or vice versd, 

“ Very probably you may become a manufacturer, but 
you shall not be provided with the means of under* 
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KtaDding the working of one of your own steam-ei^pn^, 
or the nature of the raw products you employ y 
when you are asked to buy a patent, you shall not ll&¥e 
the slightest means of judging whether the inventor is 
an impostor who is contravening the elendentary prin¬ 
ciples of science, or a man who will make you as rich 
as Croesua 

V You will very likely get into the House of Commons. 
You will have to take your share in making laws which 
may prove a blessing or a curse to millions of men. 
But you shall not hear one word respecting the political 
organization of your country; the meaning of the con¬ 
troversy between freetraders and protectionists shall 
never have been mentioned to you; you shall not so 
much os know that there are such things as economical 
laws. 

“ The mental power which will be of most importance 
in your daily life will be the power of seeing things as 
they are without regard to authority; and of drawing 
accurate general conclusions from particular facts. But 
at school and at college you shall know of no source of 
truth but authority ; nor exercise your reasoning faculty 
upon anything but deduction from that which is laid 
down by authority. 

“ You will have to weary your soul with work, and 
many a time eat your bread in sorrow and in bitterness, 
and you shall not have learned to take refiigc in the 
great source of pleasure without alloy, the serene resting- 
place for worn human nature,—the world ot art.” 

Said I not rightly that we are a wonderful people? 
I am quite prepared to allow, that education entirely 
devoted to these omitted subjects might not be a com¬ 
pletely liberal education. But is an education which 
Ignores them all, a liberal education? Nay, is it too 
much to say that the education which should embrace 
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tlies^: fiubjeets and no othero^ would be a real educa- 
^pn» though an incomplete ; while an education 
^idch omits them is reallr not an education at 
all, but a more or l^s useiul course of intellectual 
gymnastics 1 

For what does the middle-class school put in the place 
of all these things which are left out? It substitutes 
what is usually comprised under the compendious title 
of the ** classics"—that is to say, the ianguagesf, the 
literature, and the history of the ancient Greeks and 
Romans, and the geography of so much of the world 
as was known to these two great nations of antiquity. 
Now, do not expect me to depreciate the earnest^ and 
enlightened pursuit of classical learning. I have not 
the least desire to speak ill of such occupations, nor 
any sympathy with those who run them down. On 
the contrary, if my opportunities had lain in that di¬ 
rection, there is no investigation into which I could 
have thrown myself with greater delight than that of 
antiquity. 

What science can present greater attractions than 
philology ? How can a lover of literary excellence fail 
to rejoice in the ancient masterpieces ? And with what 
consistency could I, whose business lies so much in the 
attempt to decipher the past, and to build up intelligible 
forms out of the scattered fragments of long-cxtinct 
beings, fail to fake a sympathetic, though an unlearned, 
interest in the labours of a Niebuhr, a Gibbon, or a 
Grotel Classical history is a great section of the pa¬ 
laeontology of man ; and I have the same double respect 
for it as for other kinds of palaeontology—that is to say, 
a respect for the facts which it establishes as for all 
facts, and a still greater respect for it as a preparatioii 
for the discovery of a law of progress. 
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But if tlic classics wcm ^u^bt as they mighty 
taught—if boys and gprla were instructed in Greek iMp', 
Latin, not'merely as languages, ^but as illustrations bf ' 
philological science; if a vivid picture of,life on t& 
shores of the Mediterranean, two thousand years ago, 
were imprinted on the minds of scholars; if ancient 
histo^ were taught, not as a weary series of feuds and 
fights, but traced to its causes in such men placed under 
such conditions; if, lastly, the study of the classical 
books were followed in such a manner as to impress boys 
with their beauties, and with the grand simplicity of 
their statement of the everlasting problems of human 
life, instead of with their verbal and grammatical pecu¬ 
liarities ; I still think it as little proper that they should 
form the basis of a liberal education for our contempo¬ 
raries, as I should think it fitting to make that sort of 
palaeontology with which 1 am familiar, the back-bono 
of modem education. 

It is wonderful how close a parallel to classical 
training could be made out of that palaeontology to which 
I refer. In the first place I could get up an osteological 
primer so arid, so pedantic in its terminology, so alto¬ 
gether distasteful to the youthful mind, as to beat the 
recent famous production of the head-masters out of 
the field in all these excellences. Next, I could exercise 
my boys upon easy fossils, and bring out all their 
powers of memory and all their ingenuity in the applica¬ 
tion of my osteo-grammatical rules to the interpretation, 
or construing, of those fragments. To those who had 
reached the higher classes, I might supply odd bones 
to be built up into animals, giving great honour and 
reward to him who succeeded in fabricating monsters 
most entirely in accordance with the rules. That 
w'ould answer to verse-making and essay-writing in 
the dead languages* 
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bo sure, if a great^>fioiliparativo anatomiat wcro 
look at these fabricalioQS he might shake his hea^ 
laugh. But what then ? Would such a catastrophe 
destroy the parallel 1 What think you would Cicero, 
or Horace, say to the production of the best sixth 
form going? And woula not Terence stop h^ ears 
and run out if he could be present at an English per¬ 
formance of his own plays? Would Hamlet,, in the 
mouths of a set of French actors, who should insist 
on pronouncing English after the fashion of their own 
tongue, be more hideously ridiculous ? 

But it will be said that I am forgetting the beauty, and 
the human interest, which appertain to classical studies. 
To this I reply tliat it is only a very strong man who 
can appreciate the charms of a landscape, as he is 
toiling up a sleep hilk along a bad road. What with 
short-windedness, stones, ruts, and a pervading sense 
of the wisdom of rest and bo thankful, most of us 
have little enough sense of the beautiful under these 
circumstances. The ordinary schoolboy is precisely in 
this case. Ho finds Parnassus uncommonly steep, and 
there is no chance of his having much time or inclination 
to look about him till ho gets to the top. And nine 
times out of ten he does not get to the top. 

But if this lie a fair picture of the results of classical 
teaching at its best—and I. g?ithcr from those who 
have authority to speak on such matters that it is so— 
what is to be said of classical teaching at its worst, 
or in other words, of the classics of our ordinaiy middle- 
class schools?^ I will tell you. It means getting up 
endless forms and rules by heart. It means turning 
Latin and Greek into English, for the mere sake of 
being able to do it, and without the smallest regard 

* For a justi0catioii what is here said about these schools, see that 
valuable IhmIc, “Eesays <»i a Liberal Education,” iMMsma 
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to the worth, or worthlessness, of the author read, -it 
means the learning of innumerable, not always decent, 
fables in such a shape that the meaning they once 
is dried up into utter trash; and the only^impre^ion 
left upon a boy's mind is, that the people who believed 
such things must have been the greatest idiots the 
world ever saw. And it means, finally, that after a 
dozen years spent at this kind of. work, the sufferer 
shall be incompetent to interpret a passage in an author 
he has not already got up; that he shall loathe the 
sight of a Greek or Latin book; and that he shall 
never open, or think of, a classical writer again, until, 
wonderful to relate, he insists upon submitting his 
sons to the same process. 

These be your gods, 0 Israeli For the sake of this 
net result (and respectability) the British father denic.s 
his children all the knowledge they might turn to 
account in life, not merely for the achievement of 
vulgar success, but for guidance in the great crises of 
human existence. This is the stone he offers to those 
whom he is bound by the strongest and tendcrest ties 
to feed with bread. 

If primary and secondary education arc in this un¬ 
satisfactory state, what is to be said to the universities ? 
This is an awful subject, and one I almost fear to 
touch with my unhallowed hands; but I can tell you 
what those say who have authority to speak. 

The Rector of Lincoln College, in his lately published, 
valuable “ Suggestions for Academical Organization with 
especial reference to Oxford,” tells us (p. 127):— 

"The colleges were, in their origin, endowments, 
not for the dements of a general Hberal education, 
but for the prolonged study of special and professional 
faculties by men of riper age. The universities em* 



^ 4f 

both these oUects. The colle^, while they 
iiilsiSentally aided in elementary education, wore specially 
d^^t^ to t^e highest learning. .... 

^This was the theory of the middle-age university and 
the design of collegiate foundations in their origin. Time 
and circumstances have brought about a totm change. 
The colleges no longer promote the researches of science, 
or direct professional study. Here and there college 
walls may shelter an occasional student, but not m 
larger proportions than may be found in private life. 
Elementary teaching of youths under twenty is now 
the only function performed by the university, and 
almost the only object of college endowments. Colleges 
were homcis for the life-study of the highest and mo>it 
abstru.se parts of knowledge. They have become boarding 
schools in which the elements of the learned languages 
are taught to youths.” 

If Mr. Pattisou’s high position, and his obvious love 
and respect for his university, be insufficient to convince 
the outside world that language so severe is yet no 
more than just, the authority of the Commissioners 
who reported on the University of Oxford in 1850 is 
open to no challenge. Yet they write:— 

“ It is generally acknowledged that both Oxford and 
the country at large suffer greatly from the absence of a 
body of learned men devoting their lives to the cultivation 
of science, and to the direction of academical education. 

“The fact that so few books of profound research 
emanate from the University of Oxford, materially 
impairs its character as a seat of learning, and con¬ 
sequently its hold on the respect of the nation.” 

Cambridge can claim no exemption from the reproaches 
addressed to Oxford. And thus there seems no escape 
from the admission that what we fondly call our great 
scats of leaniltng are simply “boarding schools' for 
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bigger boys ; that learned men are not more num^ll!^ 
in them than out of them; that the advance]iM|i^f 
knowledge is net the object of fellows ^of 
that, in the philosophic calm and meditative 
of their greenswarded courts, philosophy does not twSve,' 
and meditation bears few fruits. > 

It is my great good fortune to reckon amongst my 
friends resident members of both universities, who arc 
men of learning ^and research, zealous cultivators of 
science, keeping before their minds a noble ideal of a 
university, and doing their best to make that ideal a 
reality; and, to me, they would necessarily typify the 
universities, did not the authoritative statements I have 
quoted compel me to believe that they are exceptional, 
and not representative men. Indeed, upon calm con¬ 
sideration, several circumstances lead me to think that 
the Ecctor of Lincoln College and the Commissioners 
(;annot be far wrong. 

I believe there can be no doubt that the foreigner 
who should wish to become acquainted with the scientific, 
or the literary, activity of modern England, would simply 
lose his time and his pains if ho visited our universities 
Avith that object. 

And, as for works of profound research on any subject, 
and, above all, in that classical lore for which the 
universities profess to sacrifice almost everything else, 
why, a third-rate, poverty-stricken German university 
turns out more produce of that kind in one year, than 
our vast and wealthy foundations elaborate in ten. 

Ask the man who is inveatigating any question, pro¬ 
foundly and thoroughly—^be it historical, philosophical, 
philological, ph3n3ic^, literary, or theological; who is 
trying to make himself master of any abstract subject 
(except, perhaps, political economy and geology, bot^ 
of which are intensely Anglican sciened) whether he 
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it 'jBot compelled to read half a dpz^ times as many 
as English, books? And whether, of theBe- 
boojcs, more than one in ten is the work of 
a^^w of a college, or a professor of an English 
unmrsity ? 

Is this from any lack of power in the English as 
compared with the German mind? The countrymen 
of Grote and of Mill, of Faraday, of Robert Brown, 
of Lyell, and of Darwin, to go no . further back than 
the contemporaries of men of middle age, can afford 
to smile at such a suggestion. England can show now, 
as she has been able to show in every generation since 
civilization spread over the West, individual men "who 
hold their own against the world, and keep alive the 
old tradition of her intellectual eminence. 

But, in the majority of cases, these men are what 
they are in virtue of their native intellectual force, and 
of a strength of character which will not recognise impedi¬ 
ments. They are not trained in the courts of the 
Temple of Science, but storm the walls of that edifice in 
all sorts of irregular ways, and with much loss of time 
and power, in order to obtain their legitimate positions. 

Our universities not only do not encourage such men; 
do not offer them positions, in which it shoiild be their 
highest duty to do, thoroughly, that which they are most 
capable of doing; but, as far as possible, university train¬ 
ing shuts out of the minds of those among them, who 
are subjected to it, the prospect that there is anything in 
the world for which they are specially fitted. Imagine 
the success of the attempt to stiU the mtellectual hunger 
of any of the men I have mentioned, by putting before 
him, as 4;he object of existence, the successful mimicry 
of the measure of a Greek song, or the roll of Ciceronian 
prose! Imagine how mUch success would be likely 
te^ attend the attempt to persuade such men, that the 
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education which lends to perfection in such elegfloacies 
is alone to bo called culture; while the facts of history, 
the process of thought, the conditions of moral -fuid 
social existence, and the laws of physical hature, are 
left to be dealt with as they may, by outside bar¬ 
barians I 

It is not thus that the German universities, from 
being beneath notice a century ago, have become what 
tlicy arc now—the most intensely cultivated and the 
most productive intellectual corporations the world has 
(‘ver seen. 

The student who repairs to them sees in the list of 
cljisses and of professors a fair picture of the world 
of knowledge. Whatever he needs to know there is 
some one ready to teach him, some one competent to 
discipline him in the way of learning; whatever his 
special bent, let him but be able and diligent, and in 
due time he shall find distinction and a career. Among 
his professors, he sees men whose names are known 
ntul revered throughout the civilized world; and their 
living example in'^^cts him with a noble ambition, and a 
love for the spirit of work. 

The Germans dominate the intellectual world by 
virtue of the same simple secret as that which made 
Napoleon the master of old Europe. They have declared 
la canndre ouverte aux talents, and every Bursch 
marches with a professor’s gown in his knapsack. Let 
him become a great schokr, or man of science, and 
ministers will compete for his services. In Germany, 
they do not leave the chance of his holding the office 
he w’^ould render illustrious to the tender mercies of a 
hot canvass, and the final wisdom of a mob of country 
parsons 

In short, in Germany, the universities are exactly what 
the Hector of Lincoln and the Commissioners tell us the 
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SJpdliih uniycTsities are not; that is to say, corporations 
" of learned men devoting their lives to the cultivation 
of neicnce, and the direction of academical education.’* 
They are not " boarding schools for youths,” nor clerical 
seminaries; but institutions fot: the higher culture oi. 
men, in which the theological faculty is of no more 
importance, or prominence, than the rest; and which 
are truly "universities,” since they strive to represent 
and embody the totality of human knowledge, and 
to find room for all forms of intellectual activity. 

May zealous and clear-headed reformers like hir. 
Pattison succeed in their noble endeavours to shn ])0 
our universities towards some such ideal as thi^ without 
losing what is valuable and distinctive in their social 
tone ! But until they have succeeded, a liberal education 
will be no more obtainable in our Oxford and Cambridge 
Universities than in our public schools. 


If I am justified in my conception of the ideal of a 
liberal education; and if what 1 have said about the 
existing educational institutions of the country is also 
true, it is clear that the two have no sort of relation 
to one another; that the best of our schools and the 
most complete of our university trainings give but 
a narrow, one-sided, and essentially illiberal education— 
while the worst give what is really next to no education 
at all. The l^uth London Working-Men’s College 
could not copy any of these institutions if it would. 
1 am bold enough to express the conviction that it 
ought not if it ooiud. 

For what is wanted is the reality and not the mere 
name of a liberal education; and this College must 
steadily set before itself the ambition to be able to 
^ve that education sooner or later. At present we 
are but beginning, sharpening our educational tools^ 
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as it were, and, exc^t a modicum pf physical aoiepoe, 
we are not able to offer much more th^m is to be fS^und 
in an ordinary school. 

Moral and social science—one of the greatest and 
,most fruitful of our future classes, I hope—at present 
lacks only one thing in our programme, and tmt is a 
teacher. A considerable want, no doubt; but it must 
be recollected that it is much better to want a teacher 
than to want the desire to learn. 

Further, we need what, for want of a better name, 
I must call Physical Geography. What 1 mean is that 
which the Germans call “ Ei'dhmde” It is a descrip¬ 
tion of the earth, of its place and relation to other 
bodies; of its general structure, and of its great features 
—winds, tides, mountains^ plains; of the chief forms 
of the v^etable and animal worlds, of the varieties 
of man. It is the peg upon which the greatest quantity 
of useful and entertaining scientific information can 
BUi^ended. 

Literature is not upon the College programme; but 
» I hope some day to see it there. For literature is 
the greatest of aU sources of refined pleasure, and one 
of the great uses of a liberal education is to enable 
us to enjoy that pleasure. There is scope enough for 
the puiposes of liberal education in the study of the 
rich treasures of our own language alone. All that 
is needed is direction, and the cultivation of a refined 
taste by attention to sound criticism. But there is 
no reason why French and German should not be 
mastered sufficiently to read what is worth reading 
in those languages, with pleasure and with profit 

And fin^y, by-and-by, we must have History; 
treated not as a succession of battles and dynasties; 
not p a series of biographies; not as evidence that 
Providence has always been on tiie side of either Whigs 
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or Tories; but as the devdopment of man in times 
pas^^ftnd in otbor conditions tlmn our own. 

> But^ as it is one of the principles of our College to' 
be self-supporting, the public must lead, and we must 
follow, in these matters. If my hearers take to heart 
what I have said about liberm education, they will • 
desire these things, and I doubt not we shall be able 
to supply them. But we must wait till the demand 
is made. 


IV. 


SCIENTIFIC EDUCATION: NOTES OF AN 
AFTER-DINNER SPEECH. 

[Mr. Thaokerat, talking of after-dinner speeches, has lamented that 
**one never can recollect the fine things one thought of in the 
cab/' in going to the place of entertainment 1 am not aware that 
there are any ** fine things ” in the following pages, but such as 
there are stand to a speech which really did get itself spoken, at 
the hospitable table of the Liverpool Philomathic Society, more or 
less in the position of what “one thought of in the cab.”] 

The introduction of scientific training into tbe general 
education of the country is a topic upon which I 
could not have spoken, without some more or less 
apologetic introduction, a few years ago. But upon 
this, as upon other, matters, public opinion has of late 
undergone a rapid modification. Committees of both 
Houses of the Legislature have agreed that something 
must be done in this direction, and have even thrown 
out timid and faltering suggestions as to what should 
be done; while at the opposite polo of society, com¬ 
mittees of working-men have expressed their conviction 
that scientific training is the one thing needful for 
their advancement, whether as men, or as workmen. 
Only the other day, it was my duty to take part in 
the reception of a deputation of London working men, 
who desired to learn from Sir Boderick Murchison, the 
Director of the Boyal School of Mines, whether the 
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oiganization of the Institution in Jermyn Street could 
be made available for the supply of that scieutiSc 
instruction, the need of which could not have been^ 
apprehended, or stated, more clearly than it was by 
tnem. 

The heads of colleges in our great Universities (who 
have not the reputation of being the most mobile of 
persons) have, in several case^ thought it well that, 
out of the great number of honours and rewards at 
their disposal, a few should hereafter be given to the 
cultivators of the physical sciencea Nay, I hear that 
some colleges have even gone so far as to appoint one, 
or, may be, two special tutors for the puipose of putting 
the facts and principles of physical science before the 
undergraduate mind. And I say it with gratitude 
and great respect for those eminent persons, that the 
head masters of our public schools, Eton, Harrow, 
Winchester, have addressed themselves to the problem 
of introducing instruction in physical science among 
the studies of those great educational bodies, with 
much honesty of purpose and enlightenment of under¬ 
standing; and I live in hope that, before long, impor¬ 
tant changes in this direction w'ill be carried into effect 
in those strongholds of ancient prescription. In fact, 
such changes have already been made, and physical 
science, even now, constitutes a recognised clement of 
the school curriculum in Harrow and Rugby, whilst 
I imderstand that ample preparations for such studies 
are being made at Eton and elsewhere. 

Looking at these facts, 1 might perhaps spare myself 
the trouble of giving any reasons for the introduction 
of physical science into elementary education; yet I 
cannot but think that it may be well, if 1 place In^foro 
you some considerations which, perhaps, have hardly 
received full attention. 
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. At other times, and in other places, I have endeavoured 
to state the higher and more abstract arguments, by 
which the study of physical science may be shown 
to be indispensable to the complete training of the 
human mind; but I do not wish it to be supposed 
that, because I happen to be devoted to more or less 
abstract and “unpractical" pursuits, I am insensible 
to the weight which ought to bo attached to that which 
has Ijeen said to be the English conception of Paradise 
—“namely, getting on." I look upon it, that “getting 
on" is a very important matter indeed. I do not 
mean merely for the sake of the coarse and tangible 
results of success, but because humanity is so con¬ 
stituted that a vast number of us would never be 
impelled to those stretches of exertion which make 
us wiser and more capable men, if it were not for the 
absolute necessity of putting on our faculties all the 
strain they will bear, for the purpose of “ getting on” 
in the most practical sense. 

Now the value of a knowledge of physical science 
as a means of getting on, is indubitable. There are 
hardly any of our trades, except the merely huckstering 
ones, in which some knowledge of science may not 
be directly profitable to the pursuer of that occupation. 
As industry attains higher stages of its development, 
as its processes become more complicated and refined, 
and competition more keen, the sciences are dragged 
in, one by one, to take their share in the fray; and 
he who can best avail himself of their help is the man 
who will come out uppermost in that struggle for exist¬ 
ence, which goes on as fiercely beneath the smooth 
surface of mod ern society, as among the wild inhabit¬ 
ants of the woods. 

But, in addition to the bearing of science on ordinary 
practical life, let me direct your attention to its immense 
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InflaeBce on several of the professions. I ask any one 
vrho has adopted the calling of an engineer, how much 
time he lost when he left school, b^ause he had to' 
devote himself to pursuits which were absolutely novel 
and strange, and of which he had not obtained the 
remotest conception from his instructors? He had 
to familiarize himself with ideas of the course and 
powers of Nature, to which his attention had never 
l>cen directed during his school-life, and to loam, for 
the first time, that a world of facts lies outside and 
beyond the world of vrords. I appeal to those who 
know what Engineering is, to say how far I am right 
in respect to that profession; but with regard to 
another, of no less importance, I shall venture to 
speak of my own knowledge. There is no one of 
us who may not at any moment be thrown, bound 
hand and foot by physical incapacity, into the hands 
of a medical practitioner. The chances of life and 
death for all and each of us may, at any moment, 
depend on the skill with which that practitioner is 
able to make out what is wrong in our Dodily frames, 
and on his ability to apply the proper remeay to the 
defect 

The necessities of modem life are such, and the 
class from which the medical profession is chiefly 
recruited is so situated, that feiv medical men can hope 
to spend more than three or four, or it may be five, 
years in the pursuit of those studies which are imme¬ 
diately germane to physic. How is that all too brief 

E eriod spent at present ? I speak as on old examiner, 
aving served some eleven or twelve years in that 
cap^ity in the University of London, and therefore 
having a practical acquaintance with the subject; 
but I might fortify myself by the authority of the 
President of the College of Surgeons, Mr. Qunin, whom 
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I heard the other day in an admirable address (the 
Hunterian Oration) deal fully and wisely with this very 
topic.^ 

A young man commencing the study of* medicine is 
at once required to endeavour to make an acq^ntance 
with a number of sciences, such as Physics, as Chemistry, 
as Botany, as Physiology, which are absolutely and entirely 
strange to him, however excellent his so-cafled education 
at school may have been. Not only is he devoid of all 
apprehension of scientific conceptions, not only does he 
fiiil to attach any meaning to the words “matter,” 
“force,” or “law” in their scientific senses, but, worse 
still, he has no notion of what it is to come into contact 
with nature, or to lay his mind alongside of a physical 
fact, and try to conquer it, in the way our great naval 
hero told lus captains to master their enemies. His 
whole mind has been given to books, and I am hardly 
exaggerating if I say that they are more real to him 
than Nature. He imagines that all knowledge can be 
got out of books, and rests upon the authority of some 

* Mr. Quain’s words Times and 'GaaetUf February 20) are :—** A 

few words os to our special Medical course of instruction and the influence 
upon it of such changes in the elementary schools as 1 have mentioned. The 
student now enters at once upon several sciences—physics, chemistry, anatomy, 
physiology, botany, pharmacy, therapeutics—ail these, the facts and the 
language and the laws of each, to be mastered in eighteen months. Up to 
the neginning of the Medical course many have learned Uttle. We cannot 
claim anvthing better than the Examiner of the University of London and 
the Cambridge Lecturer have reported for their Universities. Supposing that 
at school young people had acquired some exact elementary knowled^ m 
physics, chemistry, and a branch of natural history—say botany—with tiie 
physiology connected with i^ Uiey would then have g|^ed necessary know¬ 
ledge, with some practice in inductive reasoning. The whole studies are 
processes of obserration and indut^ion—'the best discipline of the mind for 
the purposes of life—for our puiposea not less than anv. * By such study 
(says Dr. Whewell) of one or more departments of inductive sdence the 
mind mav escape from the thraldom of mere words.* By that the 
burden of the early Medical course would be much lightened, and more time 
devoted to practioai studies, including Sir Thomas Wateon’a * final and supreme 
stage ’ of the knowledge of Medicine,” 
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master or otlier; nor does he entertain any misgiving 
that the method of learning which led to proficiency 
in the rules of grammar, will suffice to lead him to a 
masteiy of the laws of Nature. The youngster, thus 
unprepared for serious study, is turned loose among 
his medical studies, with the result, in nine cases out 
of ten, that the fii^ year of his curriculum is spent 
in learning how to learn. Indeed, he is lucky, if at 
the end of the fimt year, by the exertions of his teachers 
and his own industry, he has acquired even that art of 
arts. After which there remain not more than three, 
or perhaps four, years for the profitable study of such 
vast sciences as Anatomy, Physiology, Therapeutics, 
Medicine, Surgery, Obstetrics, and the like, upon bis 
knowledge or ignorance of which it depends w^hether 
the practitioner shall diminish, or increase, the bills of 
mortality. Now what is it but the preposterous con¬ 
dition of ordinary school education which prevents a 
young man of seventeen, destined for the practibe of 
medicine, from being fully prepared for the study of 
nature; and from coming to the medical school, equipped 
w’ith that preliminary knowledge of the principles of 
Physics, of Chemistry, and of Biology, upon which he 
has now to waste one of the precious years, every 
moment of which ought to be given to tnose studies 
which bear directly upon tlje knowledge of his 
profession ? 

There is another profession, to the members gf which, 
I think, a certain preliminary knowledge of physical 
science might be quite as valuable as to the medical 
man. The practitioner of medicine sets before himself 
the noble object of taking care of man's bodily welfare; 
but the members of this other profession undertake to 
minister to minds diseased,” and, so far as may be, 
to diminish sin and soften sorrow. Like the medical 
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profession, the clerical, of which I now speak, rests its 
power to heal upon its knowledge of the order of the 
universe—upon certain theories of man’s relation to 
that which lies outside him. It is not my business to 
express any opinion about these theories. 1 merely 
wish to point out that, like all other theories, they are 
professedly based upon matter of fact. Thus the clerical 
profession has to deal with the facts of Nature from a 
certain point of view; and hence it comes into contact 
with that of the man of science, who has to treat the 
same facts from another point of view. You know how 
often that contact is to he described as collision, or 
violent friction; and how great the heat, how little 
the light, which commonly results from it. 

In the interests of fair play, to say nothing of those 
of mankind, I ask. Why do not the clergy as a body 
acquire, as a part of their preliminary education, some 
such tincture of physical science as will put them in 
a position to understand the dif&culties in the way 
of accepting their theories, which are forced upon the 
mind of every thoughtful and intelligent man, who has 
taken the trouble to instruct himsdf in the elements 
of natural knowledge? 

Some time ago 1 attended a large meeting of the 
clergy, for the pur^se of delivering an address which 
I had been invited to give. I spoke of some of the 
most elementary facts in physical science, and of the 
manner in which they directly contradict certain of the 
ordinary teachings of the clergy. The result wa£f, that, 
after I had finished, one section of the assemf>led eccle¬ 
siastics attacked me with all the intemperance of pious 
zeal, for stating facts and conclusions which no com¬ 
petent judge doubts; whiles after the first speakers had 
subsided, amidst the cheers of the great majority of their 
colleagues, the more rational minority rose to tell me 
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that I had taken wholly snperfiuonfi pains, that they 
already knew all about what I had told them, and 
perfectly agreed with me. A hard-headed friend of 
mine, who was present, put the not unxiatural <|uestion, 
“Then why don't you say so in your pulpits?" to 
which inquiry I heaM no reply. 

In fact the clergy are at present divisible into three 
sections: an immense body who are ignorant and speak 
out; a small proportion who know and are silent; 
and a minute minority who know and speak according 
to their knowledge. By the clergy, I mean especially 
the Protestant clergy. Our great antagonist—1 speak 
as a man of science—^the Boman Cathmic Church, the 
one great spiiitual organization which is able to resist, 
and must, as a matter of life and death, resist, the 
progress of science and modem civilization, manages 
her affairs much better. 

It was my fortune some time ago to pay a visit to 
one of the most important of the institutions in which 
the clergy of the Boman Catholic Church in these islands 
are trained; and it seemed to tne that the difference 
between ^hese men and the comfortable champions of 
Anglicanism and of Dissent, was comparable to the 
difference between our gallant Volunteers and the 
trained veterans of Napoleon's Old Guard. 

The Catholic priest is trained to know his business, 
and do it effectually. The professors of the college in 
question, learned, zealous, and determined men, per¬ 
mitted me to spe^ frankly with them. We talked like 
outposts of opposed armies during a truce—as friendly 
enemies; and when 1 ventured to point out the diffi¬ 
culties their students would have to encounter from 
scientific thought, they replied: “ Our Church has lasted 
many ages, and has passed safely through many storms. 
The present is but a new gust of the old tempest, and 
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we do not turn out our young men less fitted to weather 
it, than they have been, in fonncr times, to cope with 
the difficulties of those times. The heresies of the day 
arc explained to them by their professors of "philosophy 
and science, and they are taught how those heresies are 
to be met.” 

"I hetirtily respect an organization which faces its 
enemies in tliis way; and 1 wish that all ecclesiastical 
organizations were in as effective a condition. I think 
it would be better, not only for them, but for us. The 
army of liberal thought is, at present, in very loose 
order; and many a spirited free-thinker makes use of 
his freedom mainly to vent nonsense. We should be 
the better for a vigorous and watchful enemy to hammer 
us into cohesion and discipline; and I, for one, lament 
that the bench of Bishops cannot show a man of 
tlie calibre of Butler of the “Analogy,” who, if he 
wore alive, would make short work of much of the 
(furrent d pnori “ infidelity.” 

I hope you will consider that the arguments I have 
now stated, even if there were no better ones, con¬ 
stitute a sufficient apology for urging the introduction 
of science into schools. The next question to w'hich 
I have to address myself is. What sciences ought to be 
thus taught 1 And this is one of the most important of 
questions, because my side (1 am afraid I am a terribly 
candid friend) sometimes spoils its cause by going in 
for too much. There are other forms of culture b^de 
physical science; and I should be profoundly sorry to 
6('c the fact forgotten, or even to observe a tendency to 
starve, or cripple literary, or sesthetic, culture for the sake 
of science. Such a iDiarrow view of the nature of educa¬ 
tion has nothing to do with my firm conviction that 
a complete and thorough scientific culture ought to be 
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introduced into all schools By this, however, I do not 
mean that every schoolboy should be taught everything" 
in science. That would lie a very absurd thing to con- 
c*eive, and a very mischievous thmg to attempt What 
I mean is, that no boy nor girl should leave school 
without possessing a grasp of the general character.of 
science, and without having been disciplined, more or 
leas, in the methods of all sciences ; so that, wlicn 
turned into the w^orld to make their own way, they 
shall be prepared to face scientific problems, not by 
knowing at once the conditions of every probh»ra, or 
by being able at once to solve it; but by being familiar 
with the general cum*nt of scientific thought, and by 
being able to apply the methods of science in the 
proper way, w’hcn they have acquainted themselves with 
the conditions of the special problem. 

That is what I understand by scientific education. 
To furnish a boy with such an education, it is by no 
means necessary that he should devote bis whole school 
existence to physical science: in fact, no one would 
lament so one-sided a proceeding more than 1. Nuy 
more, it is not necessary for him to give up more than a 
moderate share of his time to such studies, if they be 
properly selected and arranged, and if he be trained in 
them in a fitting manner. 

I conceive the proper course to be somewhat as 
follows. To begin with, let every child be instructed in 
those general views of the phenomena of Nature for 
which we have no exact English name. The nearest 
approximation to a name for what I mean, which we 
possess, is “ physical geography.” The Germans have a 
wttcr, “ Erdkunde,” (“earth knowledge” or “geology” 
in its et3rinological sense,) that is to say, a general know¬ 
ledge of the earth, and what is on it, in it^ and alx)ut it. 
If any one who has had experience of the ways of young 
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children will call to mind their questions, he will find 
that so far as they can bo put into any scientific category, 
they come under this head of “ Erdkunde" ^The child 
asks, “ What is the moon, and why does it shine ? ” 
“ What is this water, and where does it run ? " “ What 

is the wind ? " “ What makes the waves in the sea ? ” 
** Where does this animal live, and what is the use of 
tliat plant ?" And if not snubbed and stunted by being 
told not to ask foolish questions, there is no limit to the 
intellectual craving of a young child; nor any bounds to 
the alow, but solid, accretion of knowledge and develojv 
ment of the thinking faculty in this way. To all such 
quest]ouB, answers which are necessarily incomplete, 
though true as far as they go, may be given by any 
teacher whose ideas represent real knowledge and not 
mere book learning; and a panoramic view of Nature, 
accompanied by a strong infusion of the scientific habit 
of mind, may thus be paced within the reach of every 
child of nine or ten. 

After this preliminary opening of the eyes to the 
great spectacle of the daily progress of Nature, as the 
reasoning faculties of the chnd -grow, and he becomes 
familiar with the use of the tools of knowledge—reading, 
writing, and elementary mathematics—he should pass 
on to what is, in the more strict sense, physical science. 
Now there are two kinds of physical science : the one 
regards form and the relation of fmins to one another; 
the other deals with causes and effects. In many of 
what we term our sciences, these two kinds are mixed 
up together; but systematic botany is a pure example 
of the former kind, and physics of the latter kind, of 
science. Every educational advantage which training 
in physical science can give is obtainable firom the proper 
study of these two; and 1 should be contented, for the 
present, if they, added to our ** Erdkunde.** famished 
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.die whole of the scientific ciirriciiluix)i. of school Indeed, 
1 conceive it would be one of the greatest boons which 
could be conferred upon England, if henceforward every 
child in the countiy were instructed in the general 
knowledge of the things about it, in the elements 
of physics, and of botimy. But 1 sliould be sti)] 
better pleased if there could be added somewhat of 
chemistry, and an elements ly acquaintance with human 
physiology. 

So far as school education is concerned, I want to go 
no further just now ; and 1 believe that such instruction 
would make an excellent introduction to that pn^panitory 
scientific training wliich, as I have indicated, is so essen¬ 
tial for the successful pursuit of our moat important pro¬ 
fessions. But this modicum of instruction must bo so 
given as to ensure re:;l knowledge and practical discipline. 
If scientific education is to be dealt with as mere book- 
work, it will Ih) better not to attempt it, but to stick t-o 
the Latin Grammar, which makes no pretence to bo any¬ 
thing but bookwork. 

If the great lienofits of scientific training arc sought, 
it is essential that such training should be real: tliat is 
to say, that the mind of the scholar should be brought 
into direct relation with fact, that he should not merely 
be told a thing, but made to see by the use of his own 
intellect and ability that the thing is s& and no otherwise. 
Tlie ^eat peculiarity of scientific training, that in virtue 
of which it cannot be replaced by any other discipline 
whatsoever, b this bringing of the mind directly into 
contact, with fact, and practising the intellect in the 
completcst form of induction ; that is to say, in drawing 
conclusions from particular facto made known by imme¬ 
diate observation of Nature. 

The other studies which enter into ordinary education 
do not discipline the mind in this way. Mathematical 
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training is almost purely deductive. The mathemathnan 
starts with a few simple propositions, the proof of which 
is BO obvious that they are called self-evident, and the 
rest of hia w^ork consists of subtle deductions from them. 
The teaching of languages, at any rate as ordinarily 
])ra<;tiaed, is of the same general nature,—authority and 
tradition furnish the data, and the mental operations of 
the scholar are deductive. 

Again: if history be the subject of study, the facts 
are still taken upon the evidence of tradition and au¬ 
thority. You cannot make a boy see the battle of 
'rhermopyltB for himself, or know, of hia own know¬ 
ledge, that Cromwell once ruled England. There is no 
gettiug into direct contact with natural fact by this 
I'oad; there is no dispensing witli authority, but rather a 
resting upon it. 

In all these respects, science differa from other edu¬ 
cational discipline, and pre])arcs the scholar for common 
life. What have we to do in every-day life ? Most of 
the business which demands our attention is matter of 
fact, which needs, in the first place, to be accurately 
observed or aj^prehended; in the second, to l>e inter¬ 
preted by inductive and deductive reasonings, which are 
altogether similar in their nature to those employed in 
science. In the one case, as in the other, whatever is 
taken for granted is so taken at one’s own peril ; fact 
and reason arc the ultimate arbiters, and patience and 
honesty ni’e the great helpers out of difficulty. 

But if scientific training is to yield its most eminent 
results, it must, I repeat, be made practical. That is to 
.say, in explaining to a child the general phenomena of 
Nature, you must, as far as possible, give reality to your 
teaching by object-lessons ; in teaching him botany, he 
must handle the plants and dissect the flowers for him¬ 
self ; in teaching him physics and chemistry, you must 



IV.J 


iidtnMe ^bntit&ni. 


67 


not he BolicitouB to fill him with information, but you 
must be careful that what he learns he knows of his own 
knowledge. Don't be satisfied with teeing him that a 
miignet attracts iron. Let him see that it <K>es; let him 
feel the pull of the one U|>on the other for himself. And, 
es|>ccially, tell him that it is his duty to doubt until he 
is compelled, by the absolute authority of Nature, to 
believe that which is written in bookSk Pursue this 
discipline carefully and conscientiously, and you may 
make sure that, however scanty may bo the measure of 
information which you have poured into the boy's mind, 
you have created an intellectual habit of priceless value 
in practical life. 

One is constantly asked, VThen should this scientific 
education l>e commenced ? I should say with the dawn 
of intc'lligence. As 1 have already said, a cliild seeks 
fur information about matters of physical science as 
soon as it begins to talk. The first teaching it wants 
is an object-lesson of one sort or anotluT; and as soon 
as it is fit for systematic instruction of any kind, it is fit 
for a modicum of science. « 

People talk of the difficulty of teaching young 
children such matters, and in the same breath insist 
uiK>n their learning their Catechism, which contains 
propositions far harder to comprehend than anything 
in the educational course I have projxised. Again: 1 
am incessantly told that we, who advocate the intro¬ 
duction of science into schools, make no aUowance foi 
the stupidity of the average boy or girl; but* in my 
belief, that stupidity, in nine cases out of ten, mn 
nasdtur/’ and is developed by a long process of parental 
and pedagogic repression of the natural intellectual ap¬ 
petite^ accompanmd by a persistent attempt to create 
artificial ones for food which is not only tasteless, but 
essentially indigestible, 
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Thosfi who urge the difficulty of instructing young 
people in science are apt to forget another veiy im¬ 
portant condition of success—^important inwall kinds of 
teaching, but most essential, I am disposed to think, 
when the scholars arc very young. This condition is, 
that the teacher should himself really and practically 
know his subject If ho does, he will l:>c able to speak 
of it in the easy language, and with the completeness 
of conviction, with which he talks of any ordinaiy 
every-day matter. If ho does not, he will be afraid to 
w/mder beyond the limits of the technical phraseology 
which he has got up; and a dead dogmatism, which 
oppresses, or raises opposition, will take the place of 
the lively confidence, oorn of personal conviction, which 
cheers and encourages the cmiiiontly sympathetic mind 
of childhood. 

I have already hinted that such scientific training as 
we seek for may be given without making any extra¬ 
vagant claim upon the time now devoted to education. 
We ask only for “a most favoured nation" clause in our 
treaty with the sclioolmast(3r; we demand no more than 
that science shall have as much time given to it as any 
other single subject—say four hours a week in each class 
of an ordinary school. 

For the present, I think men of science would be well 
content with such an arrangement as this; but speaking 
for myself, I do not pretend to believe that such an 
arrangement can be, or will be, permanent. In these 
times the educational tree seems to me to have its roots 
in the air, its leaves and flowers in the ground; and, 1 
confess, I should very much like to turn it upside down, 
so that its roots might be solidly embedded among the 
facts of Nature and draw thence a sound nutriment 
for the foliage and fruit of literature and of art No 
I educational system can have a claim to permanence. 
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unless it reco^izcs the truth that education has two 
g^t ends to \i^ch everything else must be subordinated/ 
The one of these is to increase knowledge; the oUier is 
to develop the love of right and the hatred of wrong. 

With wisdom and uprightness a nation can make its 
way worthily, and beauty will follow in the footsteps of 
the two, even if she be not specially invited ; while there 
is prhaps no sight in the whole world more saddening 
and revolting than is offered by men sunk in ignorance 
of everything but what other men have written; seem¬ 
ingly devoid of moral belief or guidance; but with the 
sense of beauty so keen, and the power of expression so 
cultivated, that their sensual caterwauling may be almost 
mistaken for the music of the spheres. 

At present, education is almost entirely devoted to the 
cultivation of the power of expression, and of the sense of 
literary beauty. The matter of having anything to say, 
beyona a hash of otlicr people's opinions, or of possess¬ 
ing any criterion of beauty, so that we may distiuguish 
between the Godlike and the devilish, is left aside as oi 
no moment. 1 think 1 do not err in saying that,if 
science were made the foundation of education, instead 
of being, at most, stuck on as comice to the edifice, this 
state of things could not exist. 

In advocating the introduction of physical science 
as a leading element in ediicaticfti, I by no means refer 
only to the higher schools. On tlic contrary, I believe 
^at such a change is even more imperatively called for 
in those primary schools, in which the children of the 
poor are expected to turn to the best account the little 
time they can devote to the acquisition of knowledge. 
A great step in this direction baa already been m^c 
by the establishment of science-classes under the De¬ 
partment of Science and Art,—a measure which came 
into existence unnoticed, but which will^ 1 believe^ turn 
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out to be of more importance to the welfare of the 
people, than many political changeef, over which the 
noise of battle has rent the air. 

Under the regulations to which I refer, a schoolmaster 
can set up a class in one or more branches of science; 
his pupils will be examined, and the State will pay him, 
at a certain rate, for all who succeed in passing. I 
have acted as an examiner under this system from the 
beginning of its establishment, and this year I expect 
to have not fewer than a couple of thousand sets of 
answers to questions in Physiology, mainly from young 
people of the artisan class, who have been taught in 
the schools which are now scattered all over Great 
Britain and Ireland. Some of my colleagues, who have 
to deal with subjects such as Geometry, for which the 
present teaching power is better organized* I under¬ 
stand are likely to have three or four times as many 
papers. So far as my own subjects are concerned, I can 
undertake to say that a great deal of the teaching, the 
results of which are before me in these examinations, is 
very sound and good; and I think it is in the power of 
the examiners, not only to keep up the present standard, 
but to cause an almost unlimited improvement. Now 
what does this mean ? It means that by holding out 
a very moderate inducement, the masters of primary 
schools in many parts of the country have been led to 
convert them into little fooi of scicntinc instruction; and 
that they and their pupils have contrived to find, or to 
make, time enough io cany out this object with a very 
considerable degree of efficiency. That efficiency will, 
1 doubt not, be very much increased as the system 
becomes known and perfected, even with the very 
limited leisure left to masters and teachers on week¬ 
days. And this leads me to ask. Why should scientific 
teaching be limited to week-days? 
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Eccleslastically-iniiided persons are in the habit of 
calling things they do not like by very hard names, t^d'" 
I should not wonder if they brand the proposition I 
am about to make as blasphemous, and worse. But, 
not minding this, I venture to ask, Would there really be 
anything wrong in using part of Sunday for the purpose 
of instructing those who have no other leisure, in a 
knowledge of the phsenomena of Nature, and of man’s 
relation to Nature ? 

I should like to see a scientific Sunday-school in every 
parish, not for the purpose, of superseding any existing 
means of teaching the people the things that are for 
their good, but side by side with them. I cannot jjut 
think that there is room for all of us to work in helping 
to bridge over the great abyss of ignorance which lies 
at our feet. 

And if any of the ecclesiastical persons to whom I 
have referred, object that they find it derogatory to the 
honour of the God whom they worship, to awaken the 
minds of the young to the infinite wonder and majesty 
of the works which they proclaim His, and to teach 
them those laws which must needs be His laws, and 
therefore of all things needful for man to know—I can 
only recommend them to be let blood and put on low 
diet There must be something very wrong going on 
in the instrument of logic, if it turns out such conclu¬ 
sions &om such premises. 




ON THE EDUCATIONAL VALUE OF THE 
NATUEAL HISTORY SCIENCEa 

Th 3 subject to which I have to beg your attention 
during the ensuing hour is “ The Relation of Physio¬ 
logical Science to other branches of Knowledge.” 

Had circumstances permitted of the delivery, in 
their strict logical order, of that series of discourses 
of which the present lecture is a member, I should 
have preceded my friend and colleague Mr. Hcnfrey, 
who addressed you on Monday last; but while, for 
the sake of that order, I must beg you to suppose that 
this discussion of the Educational bearings of Biology 
in general does precede that of Special Zoology and 
Botany, I am rejoiced to be able to take advantage of 
the light thus already thrown upon the tendency and 
methods of Physiological Science. 

Regarding Physiological Science, then, in its widest 
sense—as me equivalent of Biology —the Science of 
Individual Life—wc have to consider in succession: 

1. Its position and scope as a branch of knowledge. 

2. Its value as a means of mental discipline. 

3. Its worth as practical information. 

And lastly, 

4. At what period it may best be made a branch of 
EducatioiL 
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Our couclusions on the first of these heads must 
depend, of course, upon the nature of the subject- 
matter of Biology; and I think a* few preliminary 
considerations wiU place before you in a clear light 
the vast difference which exists between the living 
bodies with which Physiological science is concerned, and 
the remainder of the universe;—between the phaenomena 
of Number and Space, of Physical and of Chemical force, 
on the one hand, and those of Life on the other. 

The mathematician,, the physicist, and the chemist 
contemplate things in a condition of rest ; they look 
upon a state of equilibrium as that to which all bodies 
normally tend. 

The mathematician does not suppose that a quantity 
will alter, or that a given point in space will change 
its direction with regard to another point, sponta¬ 
neously. And it is the same with the physicist, when 
Newton saw the apple fall, he concluded at once that 
the act of falling was not the result of any power 
inherent in the apple, but that it was the result of the 
action of somcthiug else on the apple. In a similar 
manner, all pliysical force is regarded as the disturbance 
of an equilibrium to which things tended before its 
exertion,—to which" they will tend again after its 
ce^tion. • 

The chemist equally regards chemical change in a 
bodv, as the effect of the action of something external 
to the body changed. A chemical compound once formed 
would persist for ever, if no alteration took place in 
surrounding conditions. 

But to the student of Life the a^ect of Nature is 
reversed. Here, incessant, and, so far as we know, 
spontaneous change is the rule, rest the exception— 
the anomaly to be accounted for. Living things have 
no inertia, and tend to no equUibriumi 
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Permit me, however, to give more force and clearness 
to these somewhat abstract considerations, by an illustra¬ 
tion or two. 

Imagine a vessel full of water, at the cKtdinary tem¬ 
perature, in an atmosphere saturated with vapour. The 
quantity and the figure of that water will not change, 
so far as we know, for ever. 

Suppose a lump of gold be thrown into the vessel— 
motion and disturbance of figure exactly proportional 
to the momentum of the gold will take place. But after 
a time the eflects of this disturbance will subside— 
equilibrium will be restored, and the water will return 
to its passive state. 

Expose the water to cold—it will solidify—and in so 
doing its particles will arrange themselves in definite 
crystalline shapes. But once formed, these crystals 
change no further. 

Again, substitute for the lump of gold some substance 
capable of entering into chemical relations with the 
water:—say, a mass of that substance which is called 
“ protein ”—the substance of fiesh:—a very considerable 
disturbance of equilibrium will take place—all sorts of 
chemical compositions and decompositions will occur; 
but in the end, as before, the result wiU he the resump¬ 
tion of a.condition of rest. 

Instead of such a mass of dead protein, however, 
take a particle of living protein—one of those minute 
microscopic living things which throng our pools, and 
are known as Infusoria—such a creature, for instance, as 
an Euglena, and place it in our vessel of water. It is a 
round mass provided with a long filament, and except 
in this peculiarity of shape, presents no appreciable 
physical or chemical difference whereby it might be 
distinguished from the particle of dead protein. 

But the difference in the phaenomena to \rhich it 
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will give Hse is immense: in the first plaoe it will 
develop a vast quantity of physical force—cleavings 
the water in all directions with considerable rapidity 
by means of the vibrations of the long filament or 
cilium. 

Nor is the amount of chemical energy which the little 
creature possesses less striking. It is a perfect laboratory 
in itself, and it will act and react upon the water and 
the matters contained therein; converting them into new 
compounds resembling its own substance, and at the 
same time giving up portions of its own substance which 
have become effete. 

Furthermore, the Euglena will increase in size; but 
this increase is by no means unlimited, as the increase 
of a crystal might be. After it has grown to a certain 
extent it divides, and each portion assumes the form of 
the original, and proceeds to repeat the process of growth 
and division. 

Nor is this all. For after a series of such divisions 
and subdivisions, these minute points assume a totally 
new form, lose their long tails—^round themselves, and 
secrete a sort of envelope or box, in which they remain 
shut up for a time, eventually to resume, directly or 
indirectly, their primitive mode of existence. 

Now, so far as we know, there is no natural limit to 
the existence of the Euglena, or of any other living germ. 
A living species once launched into existence tends to 

live for ever. 

_ 

Consider how widely different this living particle is 
from the dead atoms with which the physicist and 
chemist have to do! 

The particle of gold falls to the bottom and rests— 
the particle of dead protein decomposes arid disappears— 
it also rests: but the Uving protein mass neither tends 
to exhaustion of its forces nor to any permanency of 
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form, but is essentially distinguished as a disturber 
of equilibrium so far as force is concerned,—as under¬ 
going continual metamorphosis and change, in point of 
form. 

Tendency to equilibrium of force and to permanency 
of form, then, ore the characters of that portion of the 
universe which does not live—^the domain of the chemist 
and physicist. 

Tendency to disturb existing equilibrium—^to take on 
forms which succeed one another in definite cycles—is 
the character of the living world. 

What is the cause of this wonderful difierence between 
the dead particle and the living particle of matter 
appearing in other respects identical? that difierence 
to which we give the name of Life ? 

I, for one, cannot tell you. It may be that, by and 
by, philosophers will discover some higher laws of which 
the facts of life are particular cases—very possibly they 
will find out some bond between physico-chemical 
phsenomcna on the one hand, and vital phenomena 
on the other. At present, however, we assuredly know 
of none; and I think we shall exercise a wise humility 
in confessing that, for us at least, this successive assump¬ 
tion of difierent states—(external conditions remaining 
the same)—^this spontaneity of action —if 1 may use 
a term which implies more than I would be answerable 
for—which constitutes so vast and plain a practical 
distinction between living bodies and those which do 
not live, is an ultimate fact; indicating as such, the 
existence of a broad line of demarcation between the 
suWeet-matter of Biological and that of all other sciences. 

For 1 would have it understood that this simple 
Euglena is the type of all living things, so far as the 
distinction between these and inert matter is concerned. 
That cycle of changes^ which is constituted by perhaps 
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not more than two or three steps in the Euglena, is 
as clearly manifested in the multitudinous stages throi^lr" 
which the germ of an oak or of a man passes. What¬ 
ever forms the Living Being may take on, whether 
simple or complex, production, growth, reproduction, 
are the phaenomena which distinguish it &om that 
which does not live. 

If this be true, it is dear that the student, in passing 
fix)m the physico-chemical to the physiological sciences, 
enters upon a totally new order of facts; and it will 
next be for us to consider how far these new facts 
involve neiv methods, or require a modification of those 
with which he k already acquainted. Now a great 
deal is said about the peculiarity of the scientific method 
in general, and of the diflferent methods which are 
pursued in the different sciences. The Mathematics 
are said to have one special method; Physics another, 
Biology a third, and so forth. For my own part, 1 
must confess that I do not understand this phraseology. 

So far as 1 can arrive at any clear comprehension 
of the matter. Science is not, as many would seem to 
suppose, a modification of the black art, suited to the 
tastes of the nineteenth century, and flourishing mainly 
in consequence of the decay of the Inquisition. 

Science is, I believe, nothii^ but trained and orga¬ 
nized common sense, differing’from the latter only as 
a veteran may differ from a raw recruit: and its methods 
differ from &ose of common sense only so far.as the 
^ardsman’a cut and thrust differ from the manner 
in which a savage wields hk club. The primary power 
k the same in each case, and perhaps the untutored 
savage has the more brawny arm of the two. The 
real advantage lies in the point and polish of the 
Bwordsmaffs weapon; in the trained eye quick to spy 
out the weakness of the adversary; in the ready hand 
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prompt to follow it on the instant. But, after all* the 
sword exercise is only the hewing and poking of the 
clubman developed and perfected. , • 

So, the vast results obtained by Science are won 
by no mystical faculties, by no mental processes, other 
than those which are practised by every one of us, 
in the humblest and meanest affairs of life. A detective 
policeman discovers a burglar from the marks made 
by his shoe^ by a mental process identical with that 
by which Cuvier restored the extinct animals of Mont¬ 
martre from fragments of their bones. Nor does that 
process of induction and deduction by which a lady, 
finding a stain of a peculiar kind upon her dress, con¬ 
cludes that somebody has upset the inkstand thereon, 
differ in any way, in kind, from that by which Adams 
and Leverrier discovered a new planet. 

The man of science, in fact, simply uses with scru¬ 
pulous exactness, the methods which we all, habitually 
and at every moment, use carelessly; and the man 
of business must as much avail himself of the scientific 
method—must be as truly a man of science—as the 
veriest bookworm of us all; though I have no doubt 
that the man of business will find himself out to be a 
philosopher with as much surprise as M. Jourdain 
exhibited, when he discovered that he had been all 
his life talking prose. If, however, there be no real 
difference between the methods of science and those 
of common life, it would seem, on the face of the 
matter, highly improbable that there should be any 
difference between the methods of the different sciences; 
nevertheless, it is constantly t&ken for granted, that 
there is a very wide difference between the Physiological 
and other sciences in point of method. 

In the first place it is said—^and I take this point 
first, because the imputation is too frequently admitted 
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Physiolo^ts themselves—^that Biology difeis from 
the Physico-chemical and Mathematical sciences in 
being “inexact.*' 

Now, this.phrase “inexact” must refer either to the 
methods or to the results of Physiological science. 

It caimot be correct to apply it to the methods; for, 
as I hope to show you by and by, these are iden¬ 
tical in all sciences, and whatever is true of Physiological 
method is true of Physical and Mathematical melhod. 

Is it then the results of Biological science which are 
“inexact"? I think not. If I say that respiration is 
performed by the lungs ; that digestion is effected in the 
stomach; that the eye is the organ of sight; that the 
jaws of a vertebrated animal never open sidewayi^ but 
always up and down; while those of an annulose animal 
always open sideways, and never up and down—1 am 
enumerating propositions which are as exact as anything 
in Euclid. How then has this notion of the inexactness 
of Biological science come about? I believe from two 
causes: lirst, because, in consequence of the great com* 
plexity of the science and the multitude of interfering 
conditions, we are very often only enabled to predict 
approximately what will occur under given circum¬ 
stances ; and secondly, because, on account of the com¬ 
parative youth of the Physiological sciences, a great 
many of their laws are still imperfectly worked out. 
But, in an educational point of view^ it is most important 
to distinguish between the essence of a science and 
the accidents 'which surround it; and essentially, the 
methods and results of Physiology arc as exact as those 
' of Physics or Mathematics. 

It is said that the Physiological method is especially 
comjparative ^; and this dictum ahio finds favour in the 

^ ** In third place, we have to xoview the method of Commrison, whi<^ 

ii ao spedalljr adapted to the atudj of liring bodies, and bjr wnloh, above all 
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eyes of many. I should be sorry to suggest that the 
speculators on scientific classification have been misled 
by ^the accident of the name of one leading branch of 
Biology —Comparative Anatomy : but I would ask 
whether comparison, and that classification which is the 
result of comparison, are not the essence of’every science 
whatsc^er ? How is it possible to discover a relation of 
cause and effect of any kind without comparing a series 
of cases together in which the supposed cause and effect 
occur singly, or combined? So far from comparison 
being in any way peculiar to Biological science, it is, 
I think, the essence of every science.. 

A speculative philosopher again tells us tfiat the 
Biological sciences are distinguished by being sciences 
of observation and not of experiment 1 ^ 

Of all the strange assertions into which speculation 
without practical acquaintance with h subject may lead 
even an able man, I think this is the very strangest 
Physiology not an experimental science I Why, there 

others, that studf mnat be advanced. In Astronomy, this method is neces¬ 
sarily inapplicable; and it is not till we arrive at Chomistiy that this third 
means of investigation can be used, and then only in subordination to the 
two others. It is in the study, both statical and dynamical, of living bodies 
that it drst acquires its full development; and its use elsewhere can be only 
tlirough its application here.’'—C oht^ Postitve Fhiloaophy, translated by 
Miss MortineauL YoL L p. 372. 

By what method does M. Comte suppose that the quality or inequality of 
forces and quantities and the dissimilarity or similarity of forms—points of 
some slight importance not only in Astronomer and Physics, but even in 
Mathematics—are ascertained, if not by Comparison ? 

> «Proceeding to the second olass of means,—Enperiment eannot but be 
less'and less deceive, in proportion to the complexity of the pheonomeha to be 
explored; and therefore we saw this resource to be less effectual in chemistry ' 
tmxL in physics; and we now find that it is eminently useful in chemistry in * 
comparison with ithysiolo^. In fact, the nature of Cie phcenoinena eeema to 
oj^er (dmoat insurmownteme mpeavmente to any eaetmeive andprol^ applivo- 
Uon of such a procure in hiotogy.^^-Coms^ voL L p. 367. 

M. Comtei, as his msnner is, contradicts himself two pages flutter on, but 
that will hardly relieve him from the lesponmbility of su(^ a paragraph as 
the above. 
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U not a fimelion of a single organ fa tba body which has 
not been determined wholly and solely W e^tperiment. 
How did Hai ^y determine the natoro of the circulation^ 
except by es^rimentl How did Sir Charles Bdl de¬ 
termine the mnctions of the roots of the i^ind nerves, 
save by experiment? How do we know the of a 
nerve at all, except by e^^rimcnt? Nay, how ^^.^Tou 
know even ^at your eye is your seeing appaiatujj^li^ess 
you make the experiment oi shutting it; or that ypur 
ear is your hearing apparatus, unless yod ch>se it up and 
thereby discover uiat you,become deaf? 

It would really be much more true to Say that Phy¬ 
siology is the experimental science pear excellence pf ^ 
sciences; that in which there is I^t to be leamt 1^ 
mere obscrVw.don, and that which affords the .greatest 
fidd for the exercise of those faculties which characterise 
the experimental philosopher. 1 confess, if any one 
were to ask me for a model application of the logic of 
experiment, 1 should know no oetter work to put in^ 
his hands ^an Bernard's late Researches on the Func¬ 
tions of the Liver.^ 

Not to give this lecture a too controversial tone, how¬ 
ever, 1 must only advert to one more doctrine, held by a 
thinker of our own age and country, whose i^pinions are 
worthy of all respect It is, that the Biological sciences 
differ tom all others, inasmuch as in them dassification 
takes place by type and not by definition.^ 

^ **NoaTelle Fonction da Foie consid^id conme mesne modnetear de 
nutidre snm^e choE rHomme et lee A]umaax,*'j|Mr M. Gbude Berourd. 

* ":Jfdtwral Group§ given not hy Di^fi/nUion .The class is 

fixed, thoagh not pie^ly limited; it is giyen, though not circum- 
eonbea ; it is determined, not by a JboundiuT-line without, bnt by a centnl 
point within; not by iribat it etrictly excludes, but what it eminently includes; 
by an example, not by a 'nreoept; in short, instead of DeflnitioD we have a 
Type for our director. A tufpv is an example of any doss, for instance, a 
species of a genus, which ie wmddered as eminent!^ pomecting the characten 
of the daas. All the' qMdSi wi^ hare a greater afflni^ with this type- 

O 
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- It is said, in short, that a natural-historY class b not 
capable of l^ing defined—that the class Bosaceas, for 
instance, or the class of Fishes, is not accurately and 
absolutely definable, inasmuch as its members will pre¬ 
sent exceptions to every possible definition; and that 
the members of the cla^ are united together only by 
the circumstance that they are all more like some 
imaginary average rose or average fish, than they 
resemble anything else. 

But here, as before, I think the distinction has arisen 
entirely from confusing a transitory imperfection with 
an essential character. So long as our information con¬ 
cerning them is imTOrfect, we class all objects together 
according to rcsemolancei^ which we feel, but cannot 
define: we group them round types, in short Thus, 
if you ask an ordinary person what kinds of animals 
there are, he will probably say, beasts, birds, reptiles, 
fishes, insects, Ask him to define a beast from a 
reptile, and he cannot do it; but he says, things like 
a cow or a horse are beast^, and things like a frog or a 
lizard are reptiles. You see he does class by type, and 
not by defimtion. . But bow does this classification differ 
from that of the scientific Zoologist 1 How does the 
meaning of the scientific class-name of “Mammalia** 
differ irom the unscientific of “Beasts**! 

Why, exactly because the former depends on a defi¬ 
nition, the la^r on a type. The clara Mammalia is 
scientifically defined as “ all animals which have a ver- 
tebrated skeleton and suckle their young.** Here is no 
reference to type, but a definition rigorous enough for a 
geometrician. And such is the character whi^ 
scientific naturalist recognises that to which his desses 

nedM than with any otlien, fom the ^aa, and an ranged abont 
deviating Aem it in variana direotiona ana different dei;ree8.*^WanwsLk 
2%e Phuaeciphy ^ As JndvsSiss Scisnses, vd. L pp. 476,477« 
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must aspire—knowing, as he that classification by 
type is simply an cusknowledgme^t qS ignorance and a 
temporary device. 

So much in .the way of negative ar^ment as against 
the reputed differences between Bimogical and other 
methods. No such differences, I believe, reaUy exist 
The subject-matter of Biological science is different 
&om that of other sciences, but the methods of all are 
identical; and these methods are— 

1. Observation of facts—including under this head 
that artyicial observation which is cmled eo^erirnefU, 

2. That process of t 3 dng up similar facts into bundles, 
ticketed and ready for use, which is called Comparison 
and Classification ,—^the results of the process, the 
ticketed bundles, being named General propodtions, 

3. Deduction, whi^ takes us from the general pro¬ 
position to facts again—teaches us, if I may so say, to 
anticipate from the ticket what is inside the bundle. 
And finally— 

4. Verijication, which is the process of ascertaining 
whether, in point of fact, our anticipation is a correct 
one. 

Such are the methods of all science whatsoever; but 
perhaps you will permit me to give you an illustration 
of their employment in the science of Life ; and 1 will 
take as a special case, the establishment of the doctrine 
of the Circulation of the Blood, 

In this case, simple observation yields us a knowledge 
of the existence of the blood from some aocideut^ 
haemorrhage, we will say: we may even grant that it 
ififorms us of the localization of this blood in particular 
vessels, the heart, &c., &om some accidental cut or the 
like. It teaches also existence of a pulse in various 
parts of the body, and^hoquaints us with the structure of' 
the heart and vessela ^ 
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Here, however, simple oh^rvation Btop^^and we 
miist have recourse to experiment, 

Tou tie a vein, and you find tiiat the blood accumu¬ 
late on the side of the ligature opposite the heart. You 
tie an artery, and you find that liie blood accumulates 
on the side near the heart Open the chest, and you 
see the heart contracting with great force. Make open¬ 
ings into its principal cavities, and you will find that 
all the blood fiows out, and no more pressuro is exerted 
on either side of the arterial or venous ligature. 

Now all these facts, taken toother, constitute the 
evidence that the blood is propelled by the heart through 
>the arteries, and returns by the veins—^that, in shorty the 
blood circulates. 

Suppose our experiments and observations have been 
■made on horses, then we group and ticket them into a 
general proposition, thus:— idl horses have a circulation 
of their blood. 

Henceforward a horse is a sort of indication or label, 
telling us where we shall find a peculiar series of phe¬ 
nomena called the circulation of the blood. 

Here is our general proposition, then. 

How, and when, are we justified in making our next 
step-—a deduction from it 1 

Suppose our physiologist, whose experience is limited 
to horses, meets with a zebra for the first time.—will he 
suppose that this generalization holds good for zebras 
al^? 

That depends very much on his tom of mind. But 
we will suppose him to be a bold man. He will say, 

llie zebra is certaiidy ndt a horse, but it is very like 
one,—so like, that it must' bC the * ticket' or mark c£ a 
blood-circulation also; and» I conclude that the zebra 
has a drculalsou.'* 

That is a dednstion, a very fiur deduction, but by no 
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me^iQS to be considered sdenidfically eecure. This last 
j^uality in fact can only be ^ven by verification —^tbat 
is, hy making a zebra the subject of all the expeiuneB^ts 
performed on the horse. Of course, in the present case, 
the deduction would be oonjirmed by this process of 
verification, and the result would l>e, not merely a 
positive widening of knowledge, but a fair increase of 
confidence in the truth of one's generalizations in other 
casea 

Thus, having settled the point in the zebra and horse, 
our phiiosopher would have great confidence in the ex¬ 
istence . of a circulation in the ass. Nay, I fancy most 
persons would excuse him, if in this case he aid not 
take the trouble to go through the process of verukation 
at all; and it would not be without a parallel in the 
history of the human mind, if our imajginary physiologist 
now maintomed that he was acquainted with asinine 
circulation d priori. 

However, if 1 might impress any caution upon your 
minds, it is, the utterly conditional nature of all our 
knowledge,—^the danger of neglecting the process of 
verification under any circumstances; and the film upon 
which we rest, the moment our deductions carry us 
beyond the reach of this great process of verification. 
Tl^ is no better instance of this than is afibrded by 
the history of our knowledge of the diculation of the 
blood in the animal kingdom ilntil the year 1824. In 
every animal possessing a circulation at aU, which had 
been observed up to that time, the current of the blood 
was known to |ake one definite and invariable direction. 
Notr, there is a class of animals called Amdians, which 
pifi^ss a heart and a drcnlarion, and up to the period of 
which 1 speak, no one would have dreamt of questioning 
the propnety of the deduction, that ^e|^ creatures have 
a circulation in one dmeethm; ws wpuld any one have 
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thought it worth while to verify the point. But; in that 
year, M. von Hasselt, happening to examine a transparent 
animal of this claas, found, to his infinite surprise, that 
after the heart had beat a certain number of times, it 
stopped, and then began beating the opposite way—so 
as to reverse the course of the current, which returned 
by and by to its original direction. 

1 have myself timed the heart of these little animals. 
I found it as regular as possible in its periods of reversal: 
and I know no spectacle in the animal kingdom more 
wonderful than that which it presents—all the more 
wonderful that to this day it remains an unique fact^ 
peculiar to this class among the whole animated world. 
At the same time 1 know of no more striking case of 
the necessity of the verification of even those deduc¬ 
tions which seem founded on the widest and safest 
inductions. 

Such are the methods of Biology—methods which are 
obviously identical with those of all other sciences, and 
therefore wholly incompetent to form the ground of any 
distinction between it and them.^ 

But 1 shall be asked at once, Do you mean to say 
that there is no difference between the habit of mind 
of a mathematician and that of a naturalist 1 Do you 
imagine that Laplace might have been put into the 
Jarmn dcs Plantes^ and Cuvier into the Observatory,, 
with equal advantage to the progress of the sciences 
th^ professed ? 

To which I would reply, that nothing could be further 
from my thoughts. But different habits and various 
special tendencies of two eoiences do not* imply different 
methods. The mountaineer and the man of the plains 
have very different habits of progression, and each 

^ Sava foe the 2 ^eamna*of doing so^ t need hazdhr point oat my obligatuma 
to Mr. J. 8. Mitt^ "System of Logic,” in this view of scientific method. 
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would be et a loss in die othet's place; but the method 
of progression, by putting one 1^ before the othe^ is 
the same in each case. Every step of each is a coibbi-^ 
nation of a lift and a push; but the mountaineer lifts 
more and the lowlander pushes more. And 1 think the 
case of t^o sciences resembles this. 

I do not question for a moment, that while the Mathe¬ 
matician is busied with deductions from general pro¬ 
positions, the Biologist is more especially occupied with 
observation, comparison, and those processes which lead 
to general propositions. All I wish to insist upon is, 
that this difference depends not on any fundamentiil 
distinction in the sciences themselves, but ou the ac¬ 
cidents of their subject-matter, of their relative com- 
plc.xity, and consequent relative perfection. 

The Mathematician deals with two properties of 
objects only, number and extension, and all the in¬ 
ductions Lo wants have been formed and finished ages 
aga He is occupied now with nothing but deduction 
and verification. 

The Biologist deals with a vast number of properties 
of objects, and his inductions will not be completed, 1 
fear, for ages to come; but when they are, his science 
will be as deductive and os exact as the Mathematics 
themselves. 

Such is the relation of Biology to those sciences which 
deal with objects having fewer properties than itself 
But as the student, in reaching Biology, looks back upon 
sciences of a less complex and therefore more perfect 
nature; so, on the other hand, does he look forward to 
other more complex and less perfect branches of know- 
lei^e. Biology deals only with living beings as isolated 
things—^treats onl^ of toe life of the inmvidual; but 
there is a higher division of science still, which considers 
living beings as aggs^tes-^which deals with the rela- 
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tion of living beings one to another—^the science which 
observes men'-<-whose experiments are made hy nations 
one upon another, in battle-fields—whose general propa^ 
sitions are embodied in history, moi^lity, and religion— 
whose deductions lead to our happiness or our misery, 
—and whose vefinjications so often come too late, and 
serve only 

^To point % moral or adorn a tale”— 

I moan the science of Society or Sociology, 

I think it is one of the grandest features of Biology, 
that it occupies this centm position in human know¬ 
ledge. There is no side of the human mind which 
physiological study leave§ uncultivated. Connected by 
innumerable ties with abstract science, Physiology is yet 
in the most intimate relation with humanity; and by 
teaching us that law and order, and a definite scheme 
of devdopment, regulate even the strangest and wildest 
manifestations of individual life, she prepares the 8tu<ltnt 
to look for a goal even amidst the erratic wanderings of 
mankind, and to believe that history offers something 
more than an entertaining chaos—^a journal of a toilsome, 
tragi-comic march nowhitiier. 

The preceding considerations have, I hope, served to 
indicate the replies which befit the two first of the 
questions which 1 set before you at starting, viz. what is 
tile range and position of Physiological lienee as a 
branch of knowl^ge, and what is its value as a means 
of mental disciplina 

Its subject-matter is a hnge moiety of the universe—^ 
its position is midway between the physico-chemical and 
the social sciences. Its vahme as a branch of discipline 
is partly that which it has in common with aU sciences-— 
the training and strengthening of common sense; partly 
that which is more peculiar to itself—the great exercise 



^0 9sl«i 0f |^atoraI JfiBiorg Scimos. ^ 

wbkb it ^ords to the faculties of tMltfatiofi and com¬ 
parison ; and 1 may add, the exaet^iesi of knowledge 
which it requires on the pm of those among its votaries' 
who desire to extend its wundaries. 

If what has been said as to the posirion and scope 
of Biology be correct, our third question—What is the 
practical value of physiolc^cal instruction t—mighty one 
would think, be left to answer itself 

On other grounds even, were mankind deserving of 
the title rational," which they arrogate to themselves, 
there can be no question that they would consider, as the 
most necessary of all branches of instruction for them¬ 
selves and for their childx^ that which professes to 
acquaint them with the conditions of the existence riiey 

S rize so highly—which teaches thepi how to avoid 
iscase and to cherish health, in ^oMselves and those 
who are dear to them. 

1 am addressing, I imagine, an audience of educated 
pSKSons; and yet I dare venture to assert that, with the 
exception of those of my hearers who may chance to 
have received a medical education, there is not one who 
could tell me what is the meaning and use of an act 
which he performs a score of times every minute, and 
whose suspension would involve his immediate death;— 
I mean tne act of breathing—or who could state in 
precise terms why it is that a confined atmosphere is 
injurious to health. * • 

The jpracttcal value of Physiolorical* knowledge ! 
Why is it that educated men con be found to maintain 
that a slaughter-house in the midst of a great, city is 
rather a good, thing than otherwise ?—that mothers 
persist in exposing the largest possible amourrt of suifiice 
of their chila^ to the cola, by the absurd style of dress 
they adopt, and then marvel at the peculiar dispensation 
of Premdenee, wfakh nMilove^ infants by bronchitis 
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and gastric fever ? Why is it that quackery rides ram- 

E ant over the land; and that not long ago« one of the 
^rgest public rooms in this great city could be filled by 
an audience gravely listening to the reverend expositor; 
of the doctrine—that the simple physiological phenomena 
known as spirit-rapping, table-turning, phreno-magnetism, 
and by 1 know not what other absurd and inappropriate 
names, are due to the direct and personal agency of Satan 1 
Why is all this, except from the utter ignorance as to 
the simplest laws of their own animal life, which prevails 
among even the most highly educated persons in this 
country ? 

But there are other branches of Biological Science, 
besides Physiology proper, whose practical iuiiuencc, 
though less obvious, is not, as I believe, less certain. I* 
have heard educated men speak with an ill-disguised 
contempt of the studies of the naturalist, and os^ not 
without a shrug, What is the use of knowing all about 
these miserable animals—what bearing has it on human 
life ?” 

1 will endeavour to answer that question. I take it 
that all will admit there is definite Uovemment of this 
universe—that its pleasures and pains ore not scattered 
at random, but are distributed in accordance with orderly 
and fixed laws, and that it is only in accordance with 
all wo know of the rest of the world, that there should 
be an agreement between one portion of the sensitive 
creation and another in these matters. 

Surely then it interests us to know the lot of othmr 
animal creatures—however far below us, they are still 
the sole created things which share with us the capability 
of pleasure and the susceptibility to pain. 

1 cannot but think that he who finds a certain pro¬ 
portion of pain and evil inseparably woven up in the life 
of the veiy worms, will bear his own share with more 
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oounge and submission; and will, at any r^e» view witJi 
suspicion those ^weakly amiable theories of the Divine 
government, which would Bave us believe pain to be acr' 
oversight and a mistake,-—to be corrected by and by. 
On the other hand, the predominance of happiness 
among living things—^their lavish beauty—^tho secret and 
wonderful harmony which pervades them all, froln the 
highest to the lowest, are equally striking refutations of 
that modem Manichean doctrine, w^hich exhibits the 
world as a slave-mill, worked with many tears, for mere 
utilitarian ends. 

There is yet another way in which natural history 
may, I am convinced, take a profound hold tmon practical 
life,—and that is, by its influence over our nner feelings, 
as the greatest of all sources of that pleasure whi<di is 
derivable from beauty. I do not pretend that natural- 
histor}' knowledge, os such, con increase our sense of the 
beautiful in natui^ objects. I do not suppose that the 
dead soul of Peter Bell, of whom the great poet of nature 
says,— 

A primrose bj 

A yellow primrose wu to him,— 

And it was nothing more,— 

would have been a whit roused from its wpatby, by the 
information that the primrose is a Dicotyledonous 
Exogen, with a monopetdous corolla and centm placen- 
tation. But I advocate natuial-histoiy knowledge from 
this point of view, because it would lead us to seek the 
beauties of natural objecti^ instead of trusting to chance 
to force them on our attention. To a person uninstructed 
itn natural histcuy, his country or searside stroll is a walk 
through a gallery filled with wonderful works of art, 
nine-tenths ci which have their faces turned to the wall. 
Teach him sometl^ng of natural histoiy, and you place 
in his hands a catuenme of those which are worth 
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tanung rotlnd. Surely our innocent pleasures are not so 
abundant in tliis life, that we can anord to despise this 
or any other source of them. We should fear being 
banished for our neglect to that limbo, ^here the great 
Florentine tells us are those who, during this life, ** wept 
when they might be joyful*' 

But 1 shall be trespassing unwarrantably on your 
kindness, if 1 do not proceed at once to my last point— 
the time at which Physiological Science should first foim 
a part of the Gurriculttm of Education. 

The distinction between the teaching of the facts of a 
science as instruction, and the teaching it ^stematically 
as knowledge, has almady been placed before you in a 
previous lecture: and it appears to me, that, as with 
other sciences, the common facts of Biology—^the uses of 
parts of the body—^tbe names and habits of the living 
creatures which snnoupd us—^may be «taught with 
advantage to the youngei^ child. Indeed, the avidity of 
children for this kind of knowledge, and the comparative 
ease with which they retida it, is something quite 
marvellous. I doubt whether any toy would be so 
acceptable to youi^ children as a vivarium of the same 
kind as, but of course on a smaller scale than those 
admirable devices in the Zoological Gardens. 

On the other hand, ^stematic teaching in Biology 
cannot be attempted with success until the student has 
attained to a certain knowledm of physics and ch^istry: 
for though the phsenomena of life are de^ndent neither 
on physical nor on chemical, but on vital forces, yet tibey 
result in all eoits of physical and chemical changes, 
which can only be judged by their own lawa 
And now to sum up in a few words the conclusions to 
which 1 hope you see reason to foUow me. 

IKblogy needs no ap61o|^ when she demands a place 
—and a {oominent place—in any scheme of education 
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wortliy of the name. Leave out the JPf^iological 
sciences &om vour curriculum* and you launch th^ 
student into the world* undisciplined in that scieno^ 
whose subject-matter would best develop his powers of 
observation; ignorant of &ct8 of the deepest importance 
for his own and others* welfare; blind to the richest 
sources of beauty in God’s creation ; and unprovided 
with that belief in a living law* and an order manifeBrii^ 
itself in and through enmess change and varie^* which 
might serve to chedc and moderate that phase of despair 
through which* if he take an earnest interest in sck^ 
problems* he will assuredly sooner or later pass. 

Finally, one word for myself. I have not hesitated to 
speak strongly where I have felt strongly; and I am but 
too conscious that the indicative and imperative moods 
have too often taken the place of the more becoming 
subjunctive hnd conditional : 1 feel, therefore, how 
necessary it is to beg you to locget Hke personality of 
him who has thus venturi to addrets jrou, and to con¬ 
sider only the truth or error is what has been said 


ON THE STUDY OF ZOOLOGY. 


'^^ATURAL Histobt is the name familiaTly applied to the 
study of the properties of such natural bodies as mine¬ 
rals, plants, and animals ; the sciences ^hich embody 
the knowledge man has acquired upon these subjects 
are commonly termed Natural Sciences, in contradistinc¬ 
tion to other so-called **physical" sciences; and those 
who devote themselves especially to the pursuit of 
such sciences have been and are commonly termed 
“ Naturalists.” 

Linnseus was a naturalist in this wide sense, and his 
Systems Naturm ” was a work upon natural history, in 
the broadest acceptation of the term; in it, that great 
methodizing spirit embodied all that was known in his 
time of the distinctive characters of minerals, animals, 
and plants. But the enormous stimulus which Lihnseus 
^ve to the investigation of nature soon rendered it 
unpossible that any one man should write anoriier 
^pstema Nature,” and extremely difiOicult for any one 
to become a naturalist such as Idnneus was. 

Great as have been the advances made by all the three 
branches of science, of old included under the title of 
' natuml history, there can be no doubt that zoology and 
botany have grown in an enormously greater ratio than 
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miseralo^ ; and hence, as I snppose, the name of 
**natnzal1histoTy" has gradually be^me more and mom- 
definitely attached to uiese promiMI^ divisions of the 
suUect» and by naturalist" people have meant more 
and more distinctly to imply a student of the structure 
and fnhctions of living bein^ 

However this may be, it is certain that the advance dt 
knowledge has gradually widened the distance between 
mineralogy and its old associates, while it has drawn 
zoology and botany closer together; so that of late years 
it has been found convenient (and indeed necessary) to 
associate the sciences which dem with vitality and aU its 
phenomena under the common head of ** biologyand 
the biologists have come to repudiate any blood-rclation- 
djip with their foster-brothers, the mineraloguta 
Certain broad laws have a general application through¬ 
out both the animal and the vegetaQo worlds, but the 
ground common to these kingdoms of nature is not of 
very wide extent, and the multiplicity of details is so 
great, that the student of living beings finds himself 
obliged to devote lus attention exclusivdy either to the 
one or the other. If he elects to study plants^ under 
any aspect, we know at once what to call him. He is a 
botanist, and bis science is botany. But if the investi¬ 
gation of animal life be his choice^ the name generally 
applied to him will vary according to the land of 
animals he studies, or the particukir phenomena of 
animal life to which he confines his attention. If the 
study of man u his oliject, he is called an anatomist^ or 
a physiologist,' or an ethnologist; but if he dissects 
animals, or examines into the mode in which their func¬ 
tions are performed, he is a comparative anatomist or 
compaiadye phyaiologiBt. If he turns his attention U> 
foBsu animals^ ho is a paleontologist If his mind is 
more particukuty directed to the d^ription specific^. 
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discriminatioii, dassificalaon, and difitzibatioii of animala^ 
he ie termed a zoologist 

For the purposes of the present discourse, howev^, I 
shall recognise none of these titles save the Ihst, which I 
shall emjdoy as the equivalent of botanist, and I shall 
use the term zoology as denoting the wWe doctrine 
of animal life, in contradistiDction to botany, which 
signifies the whole doctrine of vegetable life. 

Employed in this sense, zoology, like botany, is di¬ 
visible into three great but subordinate sciences, mor* 
phology, physiology, and distribution, each of which 
may, to a very great extent, be studied independently 
of we other. 

Zoological morpholep is the doctrine of animal form 
or structure. Anatomy is one of its branches; develop¬ 
ment is another; whue classification is the expression 
of the relations which difiPerent animals bear to one 
another, in respect of their anatomy and their develop¬ 
ment 

Zoological distribution is the study of animals in 
relation to the terrestrial conditions which obtain now, 
or have obtained at any previous epoch of the earth's 
history. 

Zoological phyriology, lastly, is the doctrine of the 
functions or actions of animals. It regards animal bodies 
as machines impelled by certain forces, and peiformioff 
an amount of work which can be expressed in tennis m 
the ordinary forces of nature. final object of phy¬ 
siology is to deduce the facts of morphology, on the one 
hand, and those of distribution on the other, from the 
laws of the molecular forces c£ matter. 

Such is the scope of zoKfiogy. But if I were to content 
myself with the eiiunciati<m of these de&iitions^ I 
should ill exemjdify that method teaching this branch 
of physical sciencep which it is my chief business Uh 
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mgbt to reoommend. Let us tma avmy then ftom 
abstract definiUoua Let os take some concrete living 
thills some animi^ the commoner thi better, and let ua' 
see now the application of commoxraensc and common 
logic to the obvious £mts it presents^ inevitably leads us 
into all these branches of zoological science. 

1 have before me a lobster. When 1 ezamino what 
appears to be the moat striking character it presents? 
Why, I observe that this part which we call the tail of 
the lobster, is made up of six distinct hard rings and a 
seventh terminal piece. If I separate one of the middle 
rings, say the third, I find it carries upon its under sur¬ 
face a pair of limbs or appendages, each of which con¬ 
sists of a stalk and two ternunal pieces. So that I can 
represent a transverse section of the ring and its appen¬ 
dages upon the diagram board in this way. 

If I now take the fourth ring I find it has the same 
structure, and so have the fifth and the second ; so that, 
in each of these divisions of the tail, I find parts which 
correspond with one another, a ring and two appendages; 
and in each appendage a stalk and two end pieces. 
These corresponding parts are called, in the technical 
language of anatomy, “homologous parts.*' The ring 
of the third division is the “homologue” of the ring 
of the fifth, the appendage of the former is the homo- 
loguc of the appendage of thp latter. And, as each 
division exhibits corresponding parts in corresponding 
places, we say that all the divisions are constructed upon 
the same plan. ° But now let us consider the sixth di¬ 
vision. It is similar to, and yet different from, the 
others. The ring is essentially the same as in the other 
divisions; but the appendages look at first ob if they 
were very different; and yet when we regard them 
closely, what do we findl A stalk and two terminal 
divisions, exactly as in the others, but the stalk is very 
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short and very tlnct, the terminal divisions aite very 
broad and dac, and o:i3 of them is divided into two 
pieces. 

I may say, therefore, that the sixth ecgmeilt is like the 
others in plan, but that it is modided in its details. 

The first segment is like the others, so far as its ring is 
con corned, and though its appendages dilFcr from any of 
those yet examined in the simplicity of their structui’c, 
parts corresponding with the stem and one of the divi* 
sions of the appendages of the other segments can be 
readily discerned in them. 

- Thus it appears that the lobster’s tail is composed of 
a scries of segments which are fundamentally similar, 
though each presents peculiar modifications of the plan 
common to all. Lut when I turn to the fore part of the 
body I see, at first, nothing but a great shield-like shell, 
called technically the “ carapace,” ending in front in a 
sharp spine, on either side of which are the curious com¬ 
pound eyes, set upon the ends of stout moveable stalks. 
Behind these, on the under side of the body, are two 
pairs of long feelers, or antennoe, followed by six pairs of 
jaws^ folded against one another over the mouth, and 
live paiis of legs, the foremost of these being the great 
pinchers, or claws, of the lobster. 

It looks, at first, a little hopeless to cattempt to find in 
tliis complex mass a series of rings, each with its paur of 
appendages, such ns I have shown you in the abdomen, 
and yet it is not dilHcult to demonstrate their existence. 
Strip off the legs, and you will find that each pair is 
attached to a very definite segment of the under wall 
of the body ; but tliese Segments, instead of being the 
lower parts of free rings, as in the tail, are such parts of 
rings which are all solidly united and bound together; 
and tlie like is true of the jaws, the feelers, and ^e eye- 
stalks, every pair of which is borne upon its own special 



vl] ®n % Sivltiji ni Soirl00jf. 

segments Thus l^o conclusion is gradually forced upon 
US, that the body of the lobster is composed of as many 
rings as there are pairs of appendages, namely, twenty 
in all, but that the six hindmost rings remain fme and 
moveable, while the fourteen front rings become firmly 
soldered together, their backs forming one continuous 
shield—^the carapaca 

Unity of plan, diversity in execution, is the lesson 
taught by the study of the rings of the body, and the 
same instruction is given still more emphatically by the 
ap})cndagea If 1 examine the outermost jaw I find it 
consists of three distinct portions, an inner, a middle, 
and an outer, mounted upon a common stem ; and if 1 
compare this jaw with the legs behind it, or the jaws in 
front of it, I find it quite easy to see, that, in the legs, it 
is the part of the appendage which correspends with the 
inner division, which becomes modified into what we 
know familiarly as the leg,'* while the middle division 
disappears, and the outer division is hklden under the 
carapace. Nor is it more difficult to discern that, in tlie 
a])pendagc8 of the tail, the middle division appears 
again and the outer vanishes ; while, on the other hand, 
in the foremost jaw, the BO-<jalled mandible, the inner 
division only is left; and, in the same way, the parts 
tlic feelers and of the eye-stalks can be identified with 
those of the legs and iavvs. ' • 

But whither does all this tend ? To the very remark¬ 
able conclusion that a unity of plan, of the same kind as 
that discoverable in the tail or abdomen of the lobster, 
pervades the whole organization of its skeleton, so that 
I can return to the diagram representing any one of the 
rings of the tail, which I drew upon board, and l>y 
adding a third ^vision to each appendage,'! can use it 
as a sent of scheme 6r plan of any ring of the body. I 
can give names to all the parts of that figure, and then 
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if I take any segment of the body of the lobster, I can 
point, out to you exactly, what modification the general 
plan has undergone in that particular se^nent; what 
part has remained moveable, and what has become fixed 
to another; what has been excessively developed and 
motiimor|li03ed, and what has been suppressed 

But 1 imagine I hear the question, How is all this to 
be tested ? No doubt it is a pretty and ingenious way 
of looking at the structure of any animal, but is it any¬ 
thing more ? Does Nature acknowledge, in any deeper 
way, this unity of plan wc seem to trace ? ^ 

The objection suggested by these questions is a very 
valid and important one, and morphology was in an 
unsound stiite, so long as it rested upon the mere percep¬ 
tion of the analogies which obtain between fully formed 
parts. The unchecked ingenuity of speculative anato¬ 
mists proved itself fully competent to spin any number 
of contradictory hypotheses out of the same facts, and 
endless* morphological dreams threatened to supplant 
scientific theory. 

Happily, however, there is a criteiion of morpho¬ 
logical truth, and a sure test of all homologies. Onr 
lobstei- has not always been what we see it; it wajs once 
an egg, a scmifiuid mass of yolk, not so big as a pin’s 
head, contained in a transparent membrane, and exhi¬ 
biting not the least trace of any one of thost* organs, 
whose multiplicity and complexity, in the adult, are so 
surprising. After a time a delicate patch of cellular 
membrane appeared upon cme face of this yolk, and that 
patch wtis the foundation of the whole creature, the clay 
out of which it would be'moulded. Gradually investing 
the yolk, it became subdivided by transverse constric¬ 
tions into segments, the forerunners of the rings of the 
body. Upon the ventral surface of each of uie rings 
thus sketched out, a pair of bud-like prominences made. 
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their appearance—the rudiments of the appendages of 
the ring. At first* all the appendages were alike, but, asu 
they grew, most of them became disduguished into a 
stem and two terminal divisions, to which, in the middle 
part of the body, was added a third outer division ; and 
it was only at a later period, that by the modification, or 
absorption, of certain of these primitive constituents, the 
limbs acquired their perfect form. 

Thus the study of development proves that the doc¬ 
trine of unity of plan is not merely a fancy, that it is 
not merely one way of looking at the matter, but that it 
is the exjjrcssion of deep-seated natural facts. The legs 
and jaws of the lobster may not merely be regarded as 
modifications of a common type,—in fact and in nature 
they are so,—tlie log and the jaw of the young animal 
being, at first, indistinguishable. 

Tlicsc are wonderful truths, the more so because the 
zoologist finds them to bo of universal application. The 
investigation of a polype, of a snail, of a fish, of a horse, 
or of a man, w ould have led us, though by a less easy 
path, perhaps, to exactly the same point. Unity of plan 
everywhere lies hidden under the mask of diversity of 
structure—the complex is everywhere evolved out of tlic 
simple. Every animal has at first the form of an egg, 
and every animal and every organic part, in reaching its 
cidult state, passes through conditions common to other 
animals and other adult parts; and this leads me to 
another point. I have hitherto spoken as if the lobster 
wrere alone in the world, but, as I need hardly remind 
you, there arc myriads of other animal organisms. Of 
these, some, such as men, horses, birds, fishes, snails, 
dugs, oysters, corals, and sponges, are not in the least 
like the lobster. But other animals, though they may 
differ a good deal from the lobster, are yet either very 
Ukc it, or are like something >that is like it. The cray 
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fish, the rock lobster, and the prawn, and the shrimp, for 
example, however different, are yet so like lobsters, that 
a child would group them as of the lobster kind, in con¬ 
tradistinction to snails and ^ugs; and the^ la^ again 
would form a kind by themselves, in contradistinction to 
cows, horst^s, and sheep, the cattle kind. 

But this spontaneous grouping into kinds’' is the 
first essay of the human mind at classification, or the 
calling by a common name of those things that are 
alike, and the arranging them in such a manner as best 
to suggest the sum of their likenesses and unlikenesses 
to other things. 

Those kinds which include no other subdivisions than 
the sexes, or various breeds, arc called, in technical 
language, spccica The English lobster is a species, 
our Cray fish is another, our prawn is another. In other 
countries, however, there are lobsters, creay fishj and 
prawns, very like ours, and yet presenting sufficient 
differences to deserve distinction. Naturalists, therefore, 
express this resemblance and this diversity by grouping 
them as distinct species of the same " genua" But the 
lobster and the cray-fish, though belonging to distinct 
genera, have many features in common, and hence are 
grouped together in on assemblage which is called a 
family. More distant resemblances connect the lobster 
with the prawn and the crab, which are expressed by 
putting all these into the same order. Again, more 
remote, but still very deifinite. resemblnaces unite the 
lobster with the woodlouse, the king crab, the water- 
flea, and the l>arnaclo, and separate them from all other 
animals; whence they coQectively constitute the larger 
group, or class, Crustacea, But the Crustmea exhibit 
many peculiar features in common with insects, spiders, 
and centipedes, so that these are grouped into the stiU 
larger assemblage or ** province " Articulata ; and, finally. 
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the relations which these have to worms and other lower 
animals, are expressed by combiaing the whole vast 
ag^gate into the sub-kingdom of Annuhsa. 

if 1 had worked my way hx)m a sponge instead of a 
lobster, 1 should have found it associated, by like ties, 

‘ with a great number of other animals into the sub¬ 
kingdom Frotoxoa; if 1 hod selected a fresh-water 
polype or a coral, the members of what naturalists 
term the sub-kingdom CceUnterata would have grouped 
themselves around my type; had a snail been chosen, 
the inhabitants of all univalve and bivalve, land and 
water, shells, the lamp shells the squids, and the sea- 
mat vronld have gradually linked themselves on to it as ’ 
members of the same sub-kingdom of Molluaca; and 
finally, starting fi'oni man, 1 should have been compelled 
to admit first, the ape, the rat, the horse, tlie dog, into 
the same class; and then the bird, the crocodile, the 
turtle, the frog, and the fish, into the same sub-kingdom 
of Vertebrata. 

And if 1 had followed out all these various lines of 
classification fully, 1 should discover in the end that 
there was no animal, either recent or fossil, which did 
not at once fall into one or other of these sub-kingdoms. 
In other words, every animal is organized upon one or 
other of the five, or more, plans, whose existence renders 
our classification possible. And so definitely and pre¬ 
cisely marked is the 8tructuro*^of each animal, that, in 
the present state of our knowledge, there is not the least 
evidence to prove ,that a form, in the slightest degree 
transitional between any of the two groups Vertehrata, 
Annuhm, MoUuscat and CmhrUerata, either exists, or 
has existed, during that period of the earth’s history 
which is recorded oy the geologist Keveithelcss, you 
must not for a moment suppose, because no such 
transitional forms ore known, that the members of 
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the fcub-kingdoms are disconnected firom, or indepen¬ 
dent of, one another. On the contrary, in their earliest 
condition they arc all alike, and the primordial germs 
of a man, a dog, a bird, a Bsh, a beetle, a snail, and 
a polype are, in no essential structural respects, dis¬ 
tinguishable. 

In this bi-oad sense, it may with truth bo said, that 
all living animals, and all those dead creations v^hich 
geoh>g}' reveals, are bound together by an all-pervading 
unity of organization, of the same character, though not 
equal in dc^grec, to that which enables us to discern one 
and the same plan amidst the twenty different segments 
of a lobster’s body. Truly it has been said, that to a 
clear eye the smallest fact is a window through "which 
the Infinite may be seen. 

Turning from these purely morphological confddcra- 
tions, let us now examine into the manner in which the 
attentive study of the lobster impels us into other lines 
of research. 

Lobsters are found in all the European seas; but oi. 
the opposite shores of the Atlantic and in the seas of 
the southern hemisphere they do not exist. They are, 
however, represented in these regions by very closely 
allied, but distinct forms—the llomarsu Americanus 
and the ITomarus Cajteusis: so that we may say that 
the European has one species of Ilomarsu; the 
American, another; the African, another; and thus 
the remmkable facts of geogKjphical distributioii begin 
to dawn upon us. 

Again, if we examine the contents of the earth's crust, 
we shall find in tlic latter of those deposits, which have 
served as the gwat burying grounds of past ages, num¬ 
berless lobster-like animals, but none so similar to our 
living lobster as to make zoologists sure that they be- 
Iqnged even to the same genus. If we go still further 
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back in time, vre discover, in the oldest rocks of all, the 
remains of animals, constructed on the same general 
plan as the lobster, and belonging to the same greatr 
group of Crustacea; but for the toost part "totally 
dificTcnt from the lobster, and indeed from any other 
living form of ciustacean ; and thus vre gain a notion of 
that successive change of the animal population of tho 
glo^e, in past ages, which is the most striking fact 
revealed by geology. 

Consider, now, where our inquiries have led us. We 
studied our type morj)hologically, when we determined 
its anatomy and its development, and when comparing 
it. in these respects, with other animals, we made out its 
place in a system of classification. If we were to 
examijie every animal in a similar manner, we should 
establish a complete body of zoological moiphology. 

Again, we investigated the distribution of our type in 
space find in.time, and, if the like had been done with 
every animal, tho sciences of geographical and geological 
Ustiibution would have attained their limit. 

But you will observe one remarkable circumstance, 
that, up to this point, the qiicstion of the life of these 
organisms has not come under consideration. Morpho- 
log\" and distribution might be studied almost as well, if 
aiiimals and plants were a peculiar kind of crystals, and 
po.^essed none of those functions which distinguish living 
n(fing8 so remarkably. But tbc facts of morphology and 
rlistribution have to he accounted for, and the science, 
whose aim it is to account for them, is Physiology. 

Let us return to our lobster once more. If we watelicd 
the feature in its native element, we should see it climb¬ 
ing actively the submerged rocks, among which it delights 
to live, by means of its strong legs; or swimming by 
powerful strokes of its great tail, the appendages of 
whose sixth joint are spread out into a broad &-like 



106 ^trmons, ®ssap, mib lUbietes. tvi. 

propeller: seize it, and it will sliovv you that its great 
claws are no mean weapons of offence; suspo id a piece 
of carrion among its haunts, and it will greedily devour 
it, tearing and crushing the ffesh by means .of its multi' 
tudinous jaws. 

Suppose that we had known nothing of the lobster 
but as an inert moss, an organic crystal, if 1 may use the 
phrase, and that we could suddenly see it exerting all 
these powers, what wonderful new ideas and new ques¬ 
tions would arise in our minds I The great new question 
would be, “ How docs all this take place ? " the chief new 
idea would be, the idea of adaptation to purpose,—^the 
notion, that the constituents of animal bodies are not 
mere unconnected parts, but organs working together to 
an cud. Let us consider the tail of the lobster again 
from this point of view. Morphology has taught us 
that it is a series of segments composed of homologous 
parts, which undergo various modiffcations—^beneath 
and through which a common plan of formation is dis¬ 
cernible. But if 1 look at the same part physiologically, 
1 see that it is a most beautifully constructed organ of 
locomotion, by means of which the animal can swiftly 
propel itself either backwards or forwards. 

But how is this remarkable propulsive machine made 
to perform its functions ? I were suddenly to kill one 
of these animals and to take out all the soft parts, I 
should find the shell to be perfectly inert, to have no 
more power of moving itself than is possessed by the 
machinery of a mill, when disconnected from its steam- 
engine or water-wheel But if I were to open it, and 
take out the viscera onlv, leaving the white flesh, 1 
should perceive that the lobster could bend and extend 
its toil as well as before. If 1 were to cut off the tail, 1 
should cease to find any spontaneous motion in it; but 
on pinching any portion of the flesh, 1 should ol^erve 
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that it underwent a very curious change—each fibre be¬ 
coming shorter and thicker. By Ibis act of contraction, 
as it is termed, the parts to which the ends of the fibre- 
Me attached ar^ of course, approximated; and accord¬ 
ing to the relations of their points of attachment to the 
centres of motion of the different rings, the bending or 
the extension of the tail results. Close observation of 
the newly-opened lobster would soon show that all its 
movements are duo to the same cause—the shortening 
and thickening of these fieshy fibres, which ore techni¬ 
cally called musclca 

Here, then, is a capital fact. The movements of the 
lobster are due to muscular contractility. But why does 
a muscle contract at one time and not at another 1 Why 
does one whole group of muscles contract when the 
lobster wishes to extend his tail, and another group 
when he desires to bend it? What is it originates, 
directs, and controls the motive power ? 

Experiment, the great instrument for the ascertain¬ 
ment of truth in physical science, answers this question 
for us. In the head of the lobster there lies a small 
mass of that peculiar tissue which is known as nervous 
substance. Cords of similar matter connect this brain 
of the lobster, directly or indirectly, with the muscles. 
Now, if these communicating cords are cut, the brain 
remaining entire, the power of exerting what we call 
voluntary motion in the parts Tbelow the section is de¬ 
stroyed ; and on the other hand, if, the cords remaining 
entire, the brain mass be destroyed, the same voluntary 
mobility is equally lost Whence the inevitable conclu¬ 
sion is, that the wwerof originating these motions resides 
in the brain, and is propagated along the nervous cords. 

In the higher animms the phenomena which attend 
this transmission have been investigated, and the exer¬ 
tion of tho peculiar energy which resides in the nerves 
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has been found to be accompanied by a disturbance of 
the electrical state of their molecules. 

K we could exactly estimate the signification of this 
disturbance; if we could obtain the value of a given 
exertion of nerve force by determining the quantity of 
electricity, or of heat, of which it is the equivalent; if 
we could assccrtain upon what arrangement, or other 
condition of the molecules of matter, the manifestation of 
the nervous and muscular energies depends, (and doubt¬ 
less science will some day or other ascertain these points,) 
physiologists would have attained tlicir ultimate goal in 
this direction ; they would have determined the relation 
of the motive force of animals to the other forms of force 
found in nature; and if the same process had been suo- 
cessfully performed for all the operations which are 
carried on in, and by, the animjil frame, physiology 
would be perfect, and the facts of morphology and 
distribution would be deducible from the laws which 
physiologists had established, combined with those deter¬ 
mining the condition of the surrounding universe. 

There is not a fragment of the organism of this humble 
animal, whose study would not lead us into regions of 
thought as large as those which I have briefly opened 
up to you ; but what I have been saying, I trust, has not 
only enabled you to form a conception of the scope and 
purport of zoology, but has given you an imperfect 
example of the manner in which, in my opinion, that 
science, or indeed any physical science, may be best 
taught The great matter is, to make teaching real and 
practical, by fixing the attention of the student on par¬ 
ticular facts ; but at the same time it should be rendered 
broad and comprehensive, by constant reference to the 
generalizations of which all particular facts are illustra¬ 
tions. The lobster has served as a type of the whole 
animal kingdom, and its anatomy and physiology have 
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illustrated for us some of tibe greatest truths of biology. 
The student who has once seen for himself tlio facts 
which I have described, has had their relations explained"^ 
to him, and has dearly comprehended them, has, so far, 
a knowledge of zoology, which is real and genuine, how¬ 
ever limited it may be, and which is worth more than all 
the mere reading knowledge of the science he could ever 
acquire. His zoological imormation is, so far, knowledge 
and not mere hearsay. 

And if it were my business to fit you for the ccrtlBcate 
in zoological science granted by this department, I 
should pursue a course precisely similar in principle 
to that which I have taken to-night I should select a 
fresh-water sponge, a fresh-water polype or a Cyanqa, 
a fresh-water mussel, a lobster, a fowl, as types of the 
five primar 3 ^ divisions of the animal kingdom. I should 
explain their structure very fully, and show how each 
illustrated the great principles of zoology. Having 
gone very carefully and fully over this ground, I should 
feel that you had a safe foundation, and 1 should then 
take you in the same way, but less minutely, over 
siniilaily selected illustrative types of the classes; and 
then I should direct your attention to the special forms 
enumerated under the head of types, in this syllabus, 
iuid to the other facts there mentioned 

That would, speaking genei^ally, be my plan. But I 
have undertaken to explain to* you the best mode oi 
acquiring and communicating a knowledge of zoology, 
and you may therefore fairly ask me for a more 
detailed and precise account of the manner in which 
1 should propose to furnish you with the information 1 
refer.ta 

My own impression is, that the b(‘st model for all 
kinds of training in physical science is that afforded 
by the method of teaching anatomy, in use in the 



110 StrmoiTS, mib [vi. 


medical schools. This method consists of three elements 
—lectures, demonstrations, and examinations. 

The object of lectures is, in the first place, to awaken 
the attention and excite the enthusiasm ofi the student; 
and this, 1 am sure, may be effected to a far neater 
extent by the oral discourse and by the personal inluence 
of a respected teacher than in any other way. Secondly, 
lectures have the double use of guiding the student 
to the salient points of a subject, and at the same 
time fbrcii^g him to attend to Ike whole of it, and not 
merely, to'^jbat part which takes his fancy. And lastly, 
lectures afford the student the opportunity of seeking 
explanations of those difiiculties which will, and indeed 
ought to, arise in tile course of his studies. 

But for a student to derive the utmost possible value 
{mm lectures, several precautions are needful. 

I h&ve a strong impression that the better a discourse 
is, as an oration,Mlie wors& it is as a lecture. The flow 
of the discourse carries you on without proper atten¬ 
tion to its sense; you (&op a word or a phrase, you 
lose the exact meaning for a moment, and while you 
strive to recover yourself, the speaker has passed on 
to something else. 

The practice I have adopted of late years, in lecturing 
to students, is to condense the substance of the hour^s 
discourse into a fbw 'dry propoaitioD% which are read 
slowly and taken dov^ from dictation; the reading of 
each being followed oy a free commentary, expan^ng 
and illustrating the proposition, explaining terms, and 
removing any diffiomties that may be attackable in 
that way, by diagrams mode roughly, and seen to 
grow under the lecturers hand. In this manner you, 
at any rate, insure the co-operation of the student to 
a certain extent He cannot leave the lecture-room 
entirely empty if the taking of notes is enforced; and 
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a student must be preternaturally dull and mccbanieai, 
if ho can takes notes and hear them properly esplained^^ 
and yet leom nothing,. 

What books shall I read? is a question constantly 
put by the student to the teacher. My reply usually is, 
“ None: write your notes out carefully and fully; strive 
to understand them thoroughly; come to me for the 
explanation of anything you cannot understand; and 
1 would rather you did not distract your mind by 
reading.” A properly composed course of lectures 
ought to contain fully as much matter as a student 
can assimilate in the time occujucd by its delivery; and 
the teacher should always recollect that his business is 
to feed, and not to cram the intellect Indeed, I believe 
that a student who gains from a course of lectures 
the simple habit of concentrating his attention upon 
a definitely limited series of facts, until they are 
thoroughly mastered, has made a step of immeasurable 
importance. 

But, however good lectures may be, and however 
extensive the course of reading by which they are 
followed up, they are but accessories to the great in¬ 
strument of scientific teaching—demonstration. If I 
insist unwcaricdly, nay fanatically, upon the importance 
of physical science as an educational agent, it is because 
the study of any branch of science, if properly conducted, 
appears to me to fill up a Void* left by all other means 
of education. I have the greatest respect and love for 
literature; nothing would grieve me more than to see 
literary training other than a very prominent branch of 
education: indeed, I wdsh that rem literary discipline 
were far more attended to than it is; but 1 cannot 
shut my eyes to the fact, that there is a vast difference 
between men who have had a purely literary, and those 
who have hud a sound scientific, training. 
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Seeking for the cause of this difference, I imagine I 
can find it in the fact, that, in the world of letters, 
learning and knowledge are one, and books are the 
source of both; whereas in science, as in Jife, learning, 
and knowledge are distinct, and the study of things, 
and not of books, is the source of the latter. 

All that literature has to bestow may he obtained 
by reading and W practical exercise in ■^^’xiting and 
in speaking; but 1 do not exaggerate when I say, that 
none of the best gifts of science are to be won by these 
moans. On the contrary, the great benefit which a 
scientific education bestows, whether as training or as 
knowledge, is dependent upon the extent to which the 
mind of the student is brought into immediate contact 
with facts—upon the degree to which he learns the 
habit of appealing directly to Nature, and of acquiiing 
through his senses concrete images of those properties 
of things, which are, and always will be, but approxi- 
matively expressed in human language. Our way of 
looking at Nature, and of speaking about her, varies 
from year to year; but a fact once seen, a relation of 
cause and effect, once demonstratively apprehended, arc 
possessions which neither change nor pass away, but, 
on the contrary, form fixed centes, about vhich otlier 
truths aggregate by natural affinity. 

Therefore, the great business of the scientific teacher 
is, to imprint the fundamental, irrefragable facts of bis 
science, not only by words upon the mind, but by 
sensible impressions upon the e3re, and ear, and touch 
of tlie student, in so complete a manner, that every 
term used, or law enunciated, should afterwards call 
up vivid images of the particular structural, or other, 
facts which furnished the demonstration of the law, or 
the illustration of the term. 

Now this impditant operation can only be achieved 
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by constant demonstiatioii, wMch may take place to 
a certain imperfect extent during a lecture^ but which 
ought also to be earned on independently, and whichf 
'should be addressed to each individual student, the 
teacher endeavouring, not so much to show a thing to 
the learner, as to m^e him see it for himself. 

I am weU aware that there are great practical difficul¬ 
ties in the way of effectual zoolc^cal demonstrations. 
The dissection of animals is not oltogethor pleasant, 
and requires much time; nor is it easy to secure an 
adequate supply of the n^fiil specimens. The botanist 
has nere a great advantage; his specimens are easily 
obtained, are clean and wholesome, and can be dissected 
in a private house as well as anywhere else; and 
hence, I believe, the fact, that botany is so much 
more readily and better taught than its sister science. 
But, bp it difficult or be it eoiy, if zoological science 
is to be properly studied, demonstration, and, con¬ 
sequently, dis^tion, must be had. Without it, no 
man can have a r^y sound knowledge of animal 
organization. 

A good deal may be done, however, without actual 
dissection on the student’s ps^, by demonstration upon 
specimens and preparations; and in all probability it 
would not be very difficult, were the demand sufficient, 
to organize collections of such objects, sufficient for all 
the purposes of elementary tekehing, at a comparatively 
cheap rate. Even without these, much might be effepted, 
if tne zoological collections, which are open to the 
public, were arranged according to what has been 
termed the **1ypical principlethat is to say, if the 
specimens exposed to public view were so selected, that 
the publio could leam something from them, instead 
of being, as at present^ merely confused hy their mul¬ 
tiplicity, For example, the grand ornithological gallery 
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at the British Museum coutains between two and thiee 
thousand species of birds, and sometimes five or mx 
specimens of a spccie& lliey are veiy pretty to look 
at, and some of the cases are, indeed, splendid; but* 
I will undertake to say, that no man but a professed 
ornithologist has ever gathered much information &om 
the collection. Certainty, no one of the tens of thousands 
of the general public who have walked through that 
gallery ever knew more about the essential peciuiarities 
of birds when he left the gallery, than when he entered 
it But if, somewhere in that vast hall, there were a‘ 
few preparations, exemplifying the leading structural 
peculiarities and the mode of development of a common 
fowl; if the types of the genera, the leading modi£i«. 
cations in the skeleton, in the plumi^e at various ages, 
in the mode of nidification, and the like, among birds, 
were displayed; and if the other specimens were put 
away in a place where the men of science, to whom 
they are alone useful, could have free access to them, 

1 can conceive that this collection might become a 
groat instrument of scientific education. 

The last implement of the teacher to which I have 
adverted is examination^a means of education now so 
thoroughly understood t!i<at 1 need hardly enlarge upon 
it. 1 hold that both written and oral examinations 
ore indispensable, and, by requiring the description 
of specimens, they may be made to supplement 
demonstration. 

Shch is the fullest reply the time at my disposal 
will allow me to give to the question—^how may a know¬ 
ledge of zoology be best acquired and communicated ? 

But there is a previous question which may be moved, 
and which, in fac^ 1 know many are inclined to move. 
It is the question, why should training masters be 
encouraged to acquire a knowledge of this, or any other 
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branch of physical science ? What is tiie use» it is said, 
€i attempting to make physical science a branch of- 
primary education! Is it not probable that teachers, 
m porsuing such studies, will be led astray from the 
acquirement of more important but less attractive 
hnowledge? And, even if they can learn something 
qf science without prejudice to their usefulness, what 
is the good of their attempting to instil that knowledge 
into boys whose real business is the acquisition of 
reading, writing, and arithmetic? 

These questions are, and will be, very commonly 
asked, for they arise from that profound ignorance of 
the value and true position of physical science, which 
infests the minds of the most highly educated and 
intelligent classes of the community, but if I did not 
feel well assured that they are capable of being easily 
and satisfactorily answer^; that they have l^n an¬ 
swered over and over again; and that the time will 
come when men of liberal education will blush to ndse 
such questions,—I should be ashamed of my position 
here to-night Without doubt, it is your great and very 
important function to carry out ekment^ education; 
without question, anything that should interfere with 
the faithful fulfilment of that duty on your part would 
be a great evil; and if I thought that your acquirement 
of the elements of physical science, and your communi¬ 
cation, of those elements to your pupils, involved any 
sort of interference with your proper duties, I should 
be the first person to protest against your being en¬ 
couraged to do anything of the kind. 

But is it true tlwt the acquisitic^ of such a know¬ 
ledge* of sciem^ as is proposed, and the communication 
of that knowledge are calculated to weaken your use¬ 
fulness f Or may I not rather ask, is it possible for you 
to discharge your funetioos properly without these aids ? 

.^■'2 





116 Sftmutn, €9 ssss, bi^ Iptimhis. Lvi- 

What is the purpose of primary intellectual educa¬ 
tion ? I apprehend that its first object is to train tiie 
young in the use of those tools wherewith men extract 
knowledge from the ever-shifting succession of phssno- 
mena which pass before their eyes; and that its second 
object is to inform them of the fundamental laws which 
have been found by experience to govern the coarse of 
things, so that they may not be turned out into the 
world naked, defenceless, and a prey to the events they 
might control 

A boy is taught to read his own and other languages, 
in order that he may have access to infinitely wider 
stores of knowledge than could ever be opened to him 
by oral intercourse with his fellow men; he learns to 
write, that his means of communication with the rest of 
mankind may be indefinitely enlarged, and that he no^ 
record and store up the l^owledge he acquires. £fe 
is taught elementary mathematics, that he may under¬ 
stand all those relations of number and form, upon 
which the transactions of men, associated in complicated 
societies, are built^ and that he may have some practice 
in deductive reasoning. 

All these operations of reading, writing, and ciphering, 
are intellectum tools, whose use ^ould, before all things, 
bo learned, and learned thoroughly; so that the youth 
may be enabled to make his lim tmit which it ought to 
be, a continual progress in learning and in wisdom. 

But, in addition, primary education endeavours to fit 
a boy out with a certain equipment of positive know¬ 
ledge. He is taught the great laws of morality; the 
religion of his sect; so much history and geography as 
will tell him where the great countries of me world 
are, what they are, and how they have become what 
th^ are. 

Without doubt all these are most fitting and ex- 
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cellent things to teach a boy; I should be very sorry 
to omit any of ^em from any scheme of primary in¬ 
tellectual education. The i^stem ia excellent, so lar os 
it ^s. 

But if I regard it closely, a curious reflection arises. 
I suppose that, fifteen hundred years ago, the child of 
any well-to-do Roman citizen was taught just these 
same things; reading and writing in his own, and, ^r- 
ha^ the Greek tongue; the elements of mathematics; 
and the religion, morali^, history, and geography cur- 
^t in his time. Furthermore, 1 do not think I err 
in affirming, that, if such a Christian Roman boy, who 
had finish^ his education, could be transplanted into 
one of our public schools, and pass through its course of 
instruction, he would not meet with a single unfamiliar 
line of thought; amidst all the new facts he wduld 
have to learn, not one would suggest a different mode 
of regarding the universe from that current in his 
own time. 

And yet surely there is some great difference between 
the civilization of the fourth century and that of the 
nineteenth, and still more between the intellectual habits 
and tone of thought of that day and this 1 

And what has made this difference ? 1 answer fear- 
le^y,—The prodigious development of physical science 
within the last two centuries. 

Modem civilization rests upon physical science; take 
away her gifts to our own country, and our position 
among the leading nations of the world is gone to¬ 
morrow; for it is physical science only, that makes 
intelligence and moreu energy stronger than brute force. 

The whole of modem thought is steeped in science; it 
has made its way into the works of our best poets, and 
even the mere n^ of letters, who affects to ignore and 
despise science, is unconsciously impregnated with her 
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spirit, and indebted for his best products to her methods. 
I believe that the greatest inteUectnal levolutiom man¬ 
kind has yet seen is no^ slowly taking place by her 
agency, ohe is teaching the world that the ultimate 
court of appeal is observation and experiment, and not 
authority; she is teaching it to estimate the value of 
evidence; she is creating a firm and living in the 
existence of immutable moral and ^ysical laws, perfect 
obedience to which is the hi^^iest pocfsilde aim of an 
intelligent being. 

But of all this your dd stereotyped system of educa¬ 
tion takes no note^ Physical science, its methods^ its 
problems, and its difficultiei^ will meet the poorest boy 
at every turn, and yet we educate him in such a manner 
that he shall enter world as ignorant of the existence 
of the methods and facts of science as the day he was 
bom. The modem world is full of artillery; and we 
turn out our children to do battle in it, equipped with 
the shield and sword of an ancient gladiator. 

Posterity will cry shame on us if we do not remedy 
this deplorable state of things. Nay, if we live twenty 
N'(;ars longer, our own consciences w^ cry shame on us. 

It is my firm conviction that the only way to remedy 
it is, to make the elements of physical science an int«s;ral 
part of primary education. I nave endeavoured to show 
you how that may be done for that branch of science 
which it is my business to pursue; and I can but add, 
that 1 shculd look upon the day when eveiy schdol- 
iTioster throughout tlm land was a cenixe of genuine;, 
however mdimentary, scientific knowledge, as an epoch 
in the histoiy of the countij. 

But let me entreat you to remember my last words. 
Addressing myself to you, as teachers^ 1 would say, mere 
book learning in physical science is a sham and a 
delusion—what you teach, unless you wish to be impos- 
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tors, tliat yon must first know; and real knowledge in 
science means personal acquaintance with the facts, bo 
they few or many,^ 

* It bas been eoggeated to me tbat theee eror^ be teVen to Implv 
a dieeoare^nieDt on port of any sort of eoientino inetruotion whiolt 
does not give an aoquaintanoe with the fiiota at first hand. But this ia 
not my meaning. The ideal of eoieniiflo teaching is, no doubt, a ayetem 
by which the scholar aeea every fiMt for himself, and the teacher euppllea 
omy the explanatiooe. Ciromnetancee, however, do not often allow or the 
attainment of that ideal, and we must put up with the next beet 4ysteni~» 
one in which the scholar takes a good deal ou trust from a tmeher, who^ 
knowing the facte by bis own knowledge, can describe them with ao much 
vividness aa to enaole his audience to form cempetent ideas oonoeming 
them. The system which I repudiate is that ^ioh allows teaohera who 
have not oome into direct conta/^ with the leading fisetsof aeoienoe to pees 
their aeoond«hand infonnaUon on. The acientifio virus, like vaooine lya^b. 
if passed through too long a suooeaeioci of organisms, ml lose all its efl^ 
in protecting the young egsinst the inteUeetual epidemics to which th^y are 
expoeedL 


VJL 

ON THE PHYSICAL BASTS OF LIFE.^ 

In orclor to inaTce the title of this discourse generally 
intelligible, I have translated the term “Protoplasm," 
which is the scientific name of the substance of which I 
am about to speak, by the words “the physical basis of 
life." 1 suppose that, to many, the idea that there is 
such a thing as a physical basir, or matter, of life may 
be novel—^so widely spread is the conception of life as a 
something which works through matter, but is independent 
of it; and even those who arc aware that matter and 
life are inseparably connected, may not be prepared for 
the conclusion plainly suggested by the phrase, 
physical basis or matter of hfe,” that there is some one 
kind of matter which is common to all living beings, 
and that their endless diversities arc bound together by 
a physical, as well as an ideal, unity. In fact, when first 

> The siihat-ftnoe of thi« pop«r was contained in a disoonne ubiob mm 
delivered in Edinburgh on the evening of Sunday, the 6ih of ^Nfovember, 
1868—being the first of » aeriea of 'Sunday evening addreasea upon non- 
tbeological topioa, instituted by the Bev. J. Cvanbruok. Some phrases^ which 
could poesesa only a tranaitoty and local interest, have been omitted 
instead of the newspaper leport of the Archbishop of York's address, his 
Grace's subsequently-i^bliBhsd ]mmphlet **00 the Limits oi PhilosopUcal 
Inquiry" is quoted; and I have, here and there, eudeavoured to express luy 
moaning more fully and olesrfy than I seem to have done in speaking—if I 
may ju^ by sundry oritioums upon what I am supposed to have said, which 
have apueared. But in aubstano^ and, so fiur as my recollection aorvei^ in 
form, what is here written oorrespuiids with what was there said. 
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wears in ber hair and the blood whidi coarses 
through her youthful veins; or, what is there in common 
between the dense and resisting mass of the oaik, or the 
strong fabric of the tortoise, and those broad dirics of 
glassy jelly which may be seen pulsating through the 
waters of a calm sea, but which drain away to mere films 
in the hand which raises them out of their element ? 

Such objections as these must, 1 think, arise in the 
mind of every one who ponders, for the firrt time, upon 
the conception of a single ph 3 rsical basis of life under¬ 
lying all the diversities of vital existence; but I propose 
to demonstrate to you that> notwithstanding these 
apparent difficulties, a threefold unity—namely, a unity 
of power Of faculty, a unity of form, and a unity of 
substantial composition—does pervade the whole living 
world. 

No very abstruse argumentation is needed, in the first 
place, to prove that the powers, or faculties, of all kinds 
of living matter, diverse as they may be in degree, are 
substantially similar in kind. 

Goethe has condensed a survey of all the powers of 
mankind into the well-known epigram:— 

** Warum treibt sick das Volk so nnd schndt t Es will sich ernahna 
Kindor seugen, und die nahieii bo gat ea vermag. 

« * * ♦ # 

Weiter bringt es kein Mensch, stall* er sich wie er aach will.** 

In physiological language tills means, that all the 
multifarious and cozAplicated activities of man arc 
comprehensible under three categories. Either they arc 
immediately directed towards the maintenance and deve* 
lopment of the body, or they effect transitory changes 
in the rtiative positions of pa^ of the body, or they tend 
towards the continuance of the species. Even those mani¬ 
festations of intellect, of feeling, and of will, which we 




vu.] An % of 

xi^hlilT name tihe higher Realties, are not excluded from 
this classification, inasmuch as to every one but the subject 
of them, they are known only as transitory changes Tn 
the relative positions of parts of the body. Speech, 
gesture, and' every other form of human action are, in 
&e long run, resolvable into muscular contraction, and 
muscular contraction is but a transitory change in the 
relative positions of the parts of a muscla But the 
scheme which is large enough to embrace tile activities 
of the highest form of life, covers all those of the lower 
creaturea The lowest plant, or animalcule, feeds, grows, 
und reproduces its kind. In addition, all animals manifest 
those transitory changes of form which we class under 
irritability and contractility; and, it is more ^ than 
probable, that when the vegetable world is thoroughly 
explored, we shall find all plants in possession of the 
same powers, at one time or other of their existence. 

I am not now alluding to such phsenomcna, at once 
rare and conspicuotis, as those exhibited by the leaflets 
of the sensitive plant, or the stamens of the barberry, 
but to much more widely-spread, and, at the same time, 
more subtle and hidden, manifestations of vegetable 
contractility. You are doubtless aware that the common * 
nettle owes its stinging property to the innumerable stiff 
and needle-like, thoujpi exquisitely delicate, hairs which 
cover its surface, ^su^h stinging-needle tapers from a 
broad base to a slender summit, which, though rounded 
at the end, is of such microscopic fineness that it readily 
penetrates, and breaks off in, the skin. The whole hair 
consists of a very delicate outer case of wood, closely 
wplied to the inner surface of which is a layer of semi- 
mud matter, full of innumerable granules of extreme 
minuteness. This semi-fiuid lining is protoplasm, which 
thus constitutes a kind of bag, mil of a limpid Hquid, 
and roughly corresponding in form with the interior of 
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the hair which it fills. When viewed with a saffidently 
high magnifj^g power, the protoplasmic layer of the 
nettle hair is seen to in a condition of unceasing 
activity. Local contractions of the whole* thickness of 
its snbstance pass slowly and gradually from point to 
points and give rise to the appearance of progressive 
waves, just as the bending of successive stalks of com by 
a breeze produces the apparent billows of a corn-field. 

But, in addition to these movements, and independently 
of them, the granules are driven, in relatively rapid 
streams, through channels in the protoplasm which seem 
to have a considerable amount of persistence. Most 
commonly, the currents in adjacent parts of the proto¬ 
plasm t£^e similar directions; and, thus, there is a 
general stream up one side of the hair and down the 
other. But this does not prevent the existence of partial 
currents which take-different routes; and sometimes, 
trains of granules may be seen coursing swiftly in 
opposite directions, within a twenty-thousandth of an 
inch of one another; while, occasionally, opposite streams 
come into direct collision, and, after a longer or shorter 
struggle, one predominates. The cause of these currents 
seems to lie in contractions of the protoplasm which 
bounds the channels in which they flow, but which aTf5 
so minute that the best microscopes show only their 
effects, *and not themselves. 

The spectacle afforded by the wonderful energies 
prisoned within the compass of the microscopic hair 
of a plant, which we commonly regard as a merely 
passive organism, is not easily forgotten by one who has 
watched its display, continued hour after hour, without 
pause or sign of weakening. The possible complexity 
of many other organic forms, seemingly as simple as 
the protoplasm of me nettle, dawns upon one; and the 
/ 'comparison of such a protoplasm to a body with an 
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internal eiiculalion, whicli baa been put forward by an 
eminent physiologist) loaeSs much of its staining character. 
Currents siWar to those of the haixa of the nettle have 
been observed in a great multitude of veir different 
plontS) and weighty authorities have suggested that they 
probably occur, in more at less perfection, in all young 
vegetable cella If such be the case, the wonderM 
, noonday silence of a tropical forest is, after all, due only 
to the dulnesB of our hearing; and could our ears eaten 
the murmur of these tiny Maelstroms, as they whirl in 
the innumerable myriads of living cells which constitute 
each tree, we should be stunned, as with the roar of 
a great city. 

Among the lower plants, it is the rule rather than the 
exception, that contractili^ should be still more openly 
manifested at some periods of their existence. The 
protoplasm of Algw and Fungi becomes, under many 
circumstances, partially, or completely, Jreed from its 
woody case, and exhibits movements of its whole mass, 
or is propelled by the contractility of one, or more, hair¬ 
like prolongations of its body, which are called vibratile 
cilia. An<£ so for as the conditions of the manifestation 
of the phsenomeua of contractility have yet been studied, 
they are the same for the plant as for the animal Heat 
and electric shocks influence both, and in the same way, 
though it may be in different degrees. It is by no means 
my intention to suggest that there is no difference in 
faculty between the lowest plant and the highest, or 
between plants and animals. But the difference between 
the powers of the lowest plant, or animal, and those of 
the nigheat, is one of degree, not of kind, and depends, 
as Mime-Edwards long ago so well pointed out, upon 
the extent to which we principle of the division of 
labour is carried out in the living economy. In the 
lowest organism all parts are competent to perform all 
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functioiis, and one and tlie same portion of proto- 
pl^^ may successively take on the fimction of feeding, 
moving, or reproducing apparatus. In the highest, on 
thj^ contrary, a great number of parts combuLe to per¬ 
form each i^mction, each part doing its allotted share of 
the work with great accuracy and efficiency, but being 
useless for any other purpose. 

On the otW hand, notwithstanding all the funda¬ 
mental resemblances which exist between the powers of 
the protoplasm in plants and in animals, they present 
a striking difiference (to which I shall advert more at 
length presently),*in the^fact that plants ^an manufacture 
freiSi protoplasm out of mineral compoimds, whereas 
animals are obliged to procure it ready made, and hence, 
in the long run, depend upon 'plants. Upon what con¬ 
dition this difference in powers of the two great 
divisions of the world of life depends, nothing » at 
present known.* , • * . 

With such qualification "^as arises out of the last- 
mentioned feet, it may be truly said that the acts of all 
living tilings are fundamentally one. Is any such unity 
predicable of their forms ? Let us seek in easily verified 
lacts for a reply to this question. If a drop of blood be 
drawn by pricking one’s finger, and viewed with proper 
precautions and under a sufficiently high microscopic 
power, there will be seen, among the innumerable mill** 
titude of little, circular, discoidal bodies', or corpuscles, 
which float in it and give it its colour, a comparatively 
sm^ number of colouncs^ corpuscles, of somewhat laiger 
sise* and very irregular shape. If the drop of blood m 
kept at the temperature of the body, these colourless 
corpuscles will be seen to exhibit a marvellous activity, 
changing their forms with great rapj^^ty, drawing m 
and thrusting out prolongations of tfleir substance^ and 
creeping about as ii they were independent oiganisma 
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Tbd snfiistaxioe which is thus aotivu is a mass of Jttoto* 
plasm, and its activity differs h& dol|0, rather than iff 
principle, fiom that of the protoplasm of the nettle. 
Under sundry circumstances the corpuscle dies and 
becomes distended into a round mass, in the midst of 
which is seen a smaller spherical body, which existed, 
but was more or less hidden, in the living corpuscts^ and^ 
b called its nuclem. Corpuscles of essenti^y sirpilitr 
structure are to be found in the skin, in the lining of the 
mouth, and scattered through the whole frameworlc of 
the body. Nay, more ; in rae earliest condition of the 
human organism, in th^t state in which it has but just 
become distingubhable from the egg in which it arises, 
it b nothing but an aggregation of such corpuscles,'and 
every organ of the body was, once, no more than such 
an aggregation. 

Thus a nucleated mass of protoplasm turns out to be 
what may be termed the structure unit of the human 
body. As a matter of fact, the body, in its earliest state, 
b a mere multiple of such units; and, in its perfect con- ! 
dition, it b a multiple of such units, variously modified. 

But does the fcnmula which expresses the essential 
structural character of the highest animal cover ^.11 the 
rest, as the statement of its powers and faculties covered 
that of all others? Very nearly. Beast and fowl, 
reptile and fish, moUusk, wormi and polype, are all com¬ 
peted of structural units of the same character, namely, 
masses of protoplasm with a* nucleus. There are sundry 
very low animals, each of which, structurally, b a mere 
colourless blood-corpuscle, leading an independent life. 
But, at the very bottom of the animal scale, even thi<( 
simplicity becomes simplified, and all the phaenomena ox 
rfe are manifested by a particle of protoplasm without a 
nucleus. Nor are^^such organbms insignificant by reason 
of their want of complexity. It b a fair question 
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whether the protoplasm of those simple^ fimos of Hfe, 
which pe<mle an immense extent of the bottom of the 
sea, would not outweigh that of all the higher ^ving 
beings which inhabit the land* put together. And in 
ancient times, no less than at the present day, such 
living beings as these have been the greatest of rock 
boildora 

What has been said of the animal world is no less true 
. of plants. Imbedded in the protoplasm at the broad, or 
attached, end of the nettle hair, were lies a spheroidal 
nucleus. Careful examination further proves that the 
whole substance of the nettle is made up of a repetition 
of such masses of nucleated protoplasm, each contained 
in a wooden case, which is modified in form, sometimes 
into a woody fibre, sometimes into a duct or spiral vessel, 
sometimes into a pollen grain, or an ovule. Traced back 
to its earliest state, the nettle arises as the man does, in 
a particle of nucleated protoplasm. And in the lowest 
plants, as in the lowest animals, a single mass of such 
protoplasm may constitute the whole pl^t, or the photo¬ 
plasm may exist without a nucleus. 

Under these circumstances it may well be asked, how 
is one mass of non-nucleated protoplasm to be (listin'* 
guished fiom another? why call one **plant" and the 
other “ animal" ? 

The only reply is that, so far as form is concerned, 
plants and animals are not separable, and that, in many 
cases, it is a mere matter of ronvmition whether we call 
a mven oiganism an animal or a plant. There is a living 
bcmy called jEtliciMum s^ticum, which appears upon 
decaying vegetable substances, an^ w one of its ioms, ia 
common upon the surfaces of tan-pits. In this condition 
it is, to all intents and purposes, a fungus, and formerly 
was always regarded as such; but the remarkable in¬ 
vestigations of De Baiy have shown that^ in another 
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condition, the jEihalitm is an aetivclj locomotive crea¬ 
ture, and takee in solid matters, upon whkh, apparently, 
it feeds, thus exhibiting the moat characteristic feature 
of animality. Is this a 'plant; or is it an animal ? Is 
it both; or is it neither ? Some decide in favour of the 
last supposition, and establish an intermediate kingdom, 

sort of biological No Man^s Land for all tliese ques¬ 
tionable forms. But, as it is admittedly impossible to 
draw any distinct boundary line between this no man’s 
land and the vegetable world on the one hand, or die 
animal, on the other, it appears .to me that this pro¬ 
ceeding merely doubles the dii&culty which, before, was 
single. 

Protoplasm, simple or nudeated, is tbe formal basis of ; 
all life. It is the clay of the potto: which, bake it and > 
paint it as he will, remains clay, separated by ortidee, 
and not by nature, from the commonest brick or sun- 
dried clod. 

Thus it becomes clear that all living powers are 
cognate, and that all living forms are fundamentally of 
one character. The researches of the chemist nave 
revealed a no less striking unifomiity of material com¬ 
position in living matter. 

In perfect strictness, it is true that chemical inves¬ 
tigation can tell us little or nothing, directly, of the 
imposition of living matter, inasmubh as such matter 
must needs die in toe act of analysis,—and upon this 
verV obvious ground, objections, which I confess seem to 
me fk be somewhat frivolous, have been raised to the 
drawing of any condusions whatever respecting the 
composition of actually living matter, from that of the 
dead matter of life, wnich alone is accessible to us. But 
objectors of this class do not seem to reflect that it is 
also, in strictness, true that we know nothing about the 
composition of any body whatever, as it is. The state- 
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ment that a crystal of calc-spar consists of carbonate of 
lim^ is quite true, if we only mean that, hy appropriate 
processes, it may be resolved into carbonic acid and 
quicklima If you pass the same carbonic acid ovelr the 
very quicklime thus obtained, you will obtain carbonate 
of umc again; but it will not be calc-spar, nor anything 
like it. Can it, therefore, be said that chemica} analysis 
teaches nothing about the chemical composition of* calc- 
spar ? Such a statement would be absurd; but it is 
hardly more so than the talk one occasionally hears 
about the uselessness of applying the results of chemical 
analysis to the living bodies which have yielded them. 

One fact, at any rate, is out of reach of such refine¬ 
ments, and this is, that all thb forms of protoplasm 
which have yet been examined contain the four elements, 
carbon, hydrogen, oxygen, and nitrogen, in very complex 
union, and that they behave similaily towards several 
reagents. To this complex combination, the nature of 
which has never been determined with exactness, the 
name of Protein has been applied. And if we use this 
term with such caution as may properly arise out of our 
comparative ignorance of the things for which it stands, 
it may be truly said, that all protoplasm is proteinaceous, 
or, as the white, or albumen, of an egg is one of the 
commonest examples of a nearly pure proteine matter, 
we may say that all living matter is more or less 
albuminoid. 

Perhaps it would not yfst be safe to say that all forms 
of protoplasm are affected the direct action of electric 
shocks; and yet the number of cases in which the 
contraction oi protoplasm is shown to be effected by this 
agency increases every day. 

Nor can it be affirmed with perfect confidence, that all 
forms of protoplasm are liable to undergo that peculiar 
coagulation at a temperature of 40*—50* centigrade^ 
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whicli h&s lieen colled ^ heat-eldSkiiiig,** thougli Kubne's 
beautiful researchea have proved this occurrence to take 
place in fo many and sucn diverse living beings, that it 
IS hardly rash to expect that the law hol& good for aU. 

• • ‘ m 

Enough has, perhaps, been said to prove the existence 
of a general uniformity in the character of the proto¬ 
plasm, or physical basis^ of life, in whatever grotip of 
living beings it may be studied. But it will be under¬ 
stood that this general uniformity by no means excludes 
any amount of special modifications of the fundamental 
substance. The mineral, carbonate of lime, assumes an 
immense diversity of characters, though no one doubts 
that, under all these Protean changes, it is one and the 
same thing. 

And now, what is the ultimate fate, and what the 
origin, of the matter of life 1 

m it, as some of the older naturalists supposed, 
diffused throughout the universe in molecules, which are 
indestructible and unchangeable in themselves; but, in 
endless transmigration, unite in innumerable permu¬ 
tations, into the diversified forms of life wo know ? Or, 
is the- matter of life composed of ordinary matter, 
differing from it only in the manner in which its atoms 
are aggregated ? Is it built up of ordinary matter, and 
again resolved into ordinary matter when its work is 
done ? 

Modem science does not hesitate a moment between 
these alternativesu Physiology writes over the portals of 
life— 

*^Debemor moarti not nostroqae,* 

with a profouhder meaning than the Homan poet attached 
to that melancholy line. Under whatever disguise it 
takes refuge, whether fungus or oak, worm or man, the 
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Imn^ protoplasm not only ultimately dies and is resolved 
into its mineral and lifeless constituents, but is always 
dying, and, strange as the paradox may sound, could not 
live unless it died. 

In the wonderful story of the "Peau de Chagrin,*' 
rile hero becomes possessed of a magical wild ass’ skin, 
which yields him Ine means of gratifying all his wishes. 
But its surface represents the duration of the proprietor’s 
life; and for every satisfied desire the skin shrinks in 
proportion to the intensity of fruition, until at length 
life and the last handbreadth of the peau de chagrin 
disappear with the ^tidcation of a last wish. 

Balzac's studies had led him over a wide ran^e of 
thought and speculation, and his shadowing form of 
physiological truth in this strange story may have been 
mtentioual. At any rate, the matter of life is a veritable 
peau de chagrin, and for every vital act it is somewhat 
the smaller. All work implies waste, and the work of 
life results, directly or incurectly, in the waste of pro¬ 
toplasm. 

Every word uttered by a speaker costs him some 
physical loss; and, in the strictest sense, he burns that 
others may have light —so much eloquence, so much of 
his body resolved into carbonic acid, water, and urea. 
It is clear that this process of expenditure cannot go on 
for ever. But, happily, the protoplasmic peau de cmgrin 
differs from Balzac’s in its capacity of being repaired, and 
brought back to its full size, after every exertion. 

For example, this present lecture, whatever its intel¬ 
lectual worth to you, has a certain physical value to me, 
which is, conceivably, expressible by the number of 
grains of protoplasm and other bodily substance wasted 
in maintaining my vital processes daring its delivery. 
My neau de imagrin will be distinctly smaller at tbe end 
of mo discourse than it was at the beginning. jBy and 
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by, I shall probably have xocbmse to the sabstaxiee com¬ 
monly called mutton, for the purpose oi stretching it 
back to its original sise* Now this mutton was once 
the living protoplasm, moie or less modified, of another 
animal—a sheep. As I shall eat it, it is the some matter 
altered, not omy by death, but by exposure to sundry 
artificial operations in the process of cooking. 

But these changes, whatever be their extent, have not 
rendered it incompetent to resume its old functions as 
matter of life. A singular, inward laboratory, which 1 
possess, win dissolve a certain portion of the modified 
protoplcosm; the solution so formed will pass into my 
veins; and the subtle influences to which it will then be 
subjected will convert the dead proto|)lasm into living 
protoplasm, and transubstantiate cheep mto man. 

Nor is this all If digestion were a thing to be trifled 
with, I might sup upon lobster, and the matter of life of 
the crustacean would undergo the same wonderful meta¬ 
morphosis into humanity* And were I to return to my 
own place by sea, and undergo shipwreck, the Crustacea 
might, and probably would, return the compliment^ and 
demonstrate our common nature by turning my proto- 
plasm into living lobster. Or, if nothing better were to 
be had, I might supply my wants witi mere bread, and 
I should find the protoplasm of tl\e wheat-plant to be 
convertible into man, with^no mote trouble than that 
of the sheep, and with far^ lesev X fancy, than, that of 
the lobster. 

Hence it appears to be a matter of no great moment* 
what animal, or what plants 1 lay under contribution for 
protoplasm, and the fact speaks volumes^ for the general 
id^tily of that substance in all living beinga f. share 
this catholidly of assimilation with omer animals, aU 'of 
which, so fiir as we know, could thrive equally well on< 
the ^»>toplasm of any of their feUows^. or of any plant 
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but here tlie nssimilntive powers of tbe animal world 
cease. A solution of smelling-^alts in water, with an 
infinitesimal proportion of some ot^or saline matters, 
contains all the elementary bodies which enter into the 
composition of protoplasm; but, as 1 need hardly say, a 
hogshead of that fluid would not keep a hungry man &om 
starving, nor would it. save any animal whatever from a 
like fate. An animal cannot make protoplasm, but must 
take it ready-mado from some other animal, or some 
plant—the animal’s kighest feat of constructive chemistry 
being to convert dead protoplasm into that living matter 
of life which is appropriate to itselfl 

Therefore, in seeking for the origin of protoplasm, we 
must, eventually turn to the vegetable world The fluid 
containing carbonic acid, water, and ammonia, which 
ofiers such a Barmecide feast to the animal, is a table 
richly spread to multitudes of plants; and, with a due 
supply of only such materials, many a plant will not only 
maintain itself in vigour, but grow and multiply until it 
has increased a million-fold, or a million million-fold, the 
quantity of protoplasm which it originally possessed; in 
this way budding up. the matter of life, to an indefliute 
extent^ from the common matter of the universe. 

Thus, the animal can only raise the complex sub¬ 
stance of dead protoplasm to the higher power, as one 
may say, of living phitoplasm; while the ^ant can raise 
the less complex substances—carbonic amd, water, and 
ammonia—to the same stage of living protoplasm, if not 
to the same IcveL But the jflaat also has its limitations. 
Some of the fun^, for exampjs, appear to need higher 
compoimds to start with; and no known plant can iive 
upon the. uncomjpounded elements of protoplasm. A 
plant supplied with pure carbon, hydrogen, Kuiygen, 
and nitrogen, phosphorus, sulphur, and the like, would 
' 4^ infallibly die os the n.nima| in bi^ bath of smeBing- 
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salts, thoTigh it %voiild be soiroitiided all the consti¬ 
tuents of protoplasm. Nor, indeed, need the process of 
simplification of vegetable food be carried so far as this, 
in order to arrive at the limit of the plant's tbaumaturgy. 
Let water, carbonic acid, and all tbe^^hor needful con¬ 
stituents be supplied with ammonm, and an ordinary 
plant wiU still unable to manufiicture protoplasnou 

Thus the matter of life, so far as we^ l:uow it (and we 
have no right to speculate on any other), breaks up, in 
consequence of that continual death which is the con¬ 
dition of its manifesting vitality, into carbonic acid, 
water, and ammonia, which certainly possess no proper¬ 
ties but those of oi^inary matter. And out of these 
same forms of ordinary matter, and firom none which 
are simpler, the vegetable world builds up oil the proto¬ 
plasm which keeps the animal world argoing. Plants are 
the accumulators of the power which animals distribute 
and disperse. 

But it will be observed, that the existence of the 
matter of life depends on the pre-existence of certain 
cbmpounds; namely, carbonic acid, water, and ammonia. 
Witlkdraw any one of these three from the world, and all 
vital phsenomctia come to an end. They axe related 
to the protoplasm of the plant, as the protoplasm of the 
plant is to that of the animaL CarboBi hydrogen, oxygen, 
and nitrogen are idl lifeless, bodiea Of these, ca^n 
and oxygen unite, in certain proportions and under 
certain conditions, to give rise to carbonic acid; 
hydrogen and oxygen produce water; nitrogen and 
hydrogen give rise to ammonia. These new compounds, 
like the elementary bodies of which they are composed, 
ture lifeless. But when they me brought together, 
undm certain conditions they give rise to the still 
more complex body, protoplasm, and this protoplasm 
exhibits the phenomena of life. 
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I see no break in this series of steps in molecular 
4x>mplication, and I am unable to understand why the 
language which is applicable to any one term' of the 
series may not be used to any of the others. We think 
fit to ciiU different kinds of matter carbon, oxygen, 
hydrogen, and nitrogen, and to speak of the various 
powers and activities of these substances as the pro¬ 
perties of the matter of which they are composed. 

When hydrogen and oxygen are mixed in a certain 
proportion, and an electric spark is passed through them, 
they disappear, and a quantity of water, equal in weight 
to the sum of their weights, appears in their place. 
There is not the slightest parity between the pa^ive and 
active powers of the waters and those of the oxygen and 
hydrogen which have given rise to it. At 32* Fahrenheit, 
and far below that temperature, oxygen and hydrogen 
are clastic gaseous bodies, whose particles tend to rash 
away from one another with great force. Water, at the 
same temperature, is a strong though brittle solid, whose 
particles tend to cohere into definite geometrical shapes, 
and sometimes build up frosty imitations of the most 
complex forms of vegetable foliage. 

Nevertheless we call these, and many other strange 
phseuomena, the properties of the water, and we do n^ 
hesitate to believe that, in some way or another, they 
result from the properties of component elements of 
the water. We do not assume that a something called 
^aquosity* entered into and took possession of the oxide 
of hydrogen as soon as it "viss ffiliaed, and then guided 
the aqueous particles to thc^ places in the facets of the 
ciystiu, or amongst the leaflets of the hoar-frost On the 
contanuy, we live in the h(q>6 and in the faith that, by 
the advance of molecular physics, we shall by and by be 
able to see our way as clearly ^m the constituents of 
water to the properties of water, as we are now able to, 
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deduce the operations of a watdi ftom the form of its 
parts and the manner in which they are put together. 

Is the case in any way changed when cari^nic acid, 
water, and ammonia disappear, and in their place, under 
the influence of pre-ezisting living protoplasm, an 
equivalent weight of the matter of life makes its 
appearance ? 

it is true that there is no sort of parity between the 
properties of the components and the properties of the 
resultant, but neither was there in the case of the water. 
It is also true that what I have spoken of as the in¬ 
fluence of pre-existing living matter is something quite 
unintelligible; but does anj^dy quite comprehena the 
modus operandi of an electric spark, which traverses a 
mixture of oxygen and hydrogen f 

What justifleation is there, then, for the assumption of 
the existence in the living matter of a something which 
has no representative, or correlative, in the not living 
matter which gave rise to it ? What better philosophic^ 
status has “vitality" than “aquosity"? And why 
should “ vitality" hope for a better fate than the other 
** itys" which have disappeared since Martinus Scriblerus 
accounted foi^ the operation of the meat-jack by its 
inherent “ meat-roasting quality," and scorned the 
“ materialism" of those who explained the turning of the 
spit by a certain mechanissi worked by the draught of 
the chimney ? 

If sdentific language is to possess a definite and 
constant signification whenever it is employed, it seems 
to me that we aie Ic^cally hound to apply to the 
protoplasm, or physical basis of life, the same concep¬ 
tions as those which are held to be Intimate elsewhere. 
If the phsenomena exhibit^ by water axe its properd^ 
so are those presented by protophuun, living or deadf its 
properties* 
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If the properties of water may be properly said to 
result from the nature and disposition of its component 
molecules, I can find no intelligible ground for refusing 
to say that the properties of protoplasm result firom the 
nature and disposition of its molecules. 

But 1 bid you beware that, in accepting these conclu¬ 
sions, you are placing your feet on &3t rung of a 
ladder which, in most people's estimation, is the reverse 
of Jacob's, and leads to the antipodes of heaven. It may 
seem a small thing to admit tl^t the dull vital actions 
of a fungus, or a foraminifer, are the properties of their 
protoplasm, and are the direct results of the nature of the 
matter of which they are composed* But if, as 1 have 
endeavoured to prove to you, their protoplasm is essen¬ 
tially identical with, and most readily converted into, 
that of any animal, 1 can discover no logical halting- 
place between the admission that such is the case, and 
the further concession that all vital action may, with 
equal propriety, be said to be the result of the molecular 
forces of the protoplasm which displays it. And if so, 
it must be true, in the same sense and to the same 
extent, that the thoughts to which 1 am now giving 
utterance, and your thoughts regarding them, are the 
expression of molecular changes in that matter of life 
which is the source of our other vital phuanomena. 

Past experience leads me to be tblerablv certain that^ 
vrhm the propositions 1 have just p^^ed before you are 
accmible to public comment and c^icism, they will be 
condemned by many zealous persons, and perhaps by 
some few of the wise and thoughtful. 1 should not 
wonder if ** gross and brutal materiafism** were the 
mildest phrase applied to them in certain quarters. 
And, most undoubt^y, the terms of the propositions me 
distinctly materialistia Kevertheless two things are 
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TEis union of materialistic terminology witli the repn» f 
^ti^ of materialistic philosophy 1 share Vith some ofj 
most thoughtful men with whom I am acquainted.! 
And, when 1 first undertook to deliver the present 
discourse^ it appeared to me to be a fitting opportunity 
to explain how such a union is not only consistent with, 
but necessitated by, sound logic. I purposed to lead yon 
through the territory of vital phsenomena to the material¬ 
istic slough in which you find yourselves now plunged, 
and then to point out to you the sole path by which, in* 
my judgment, extrication is possibleii 

An occurrence of which I was unaware until my, 
arrival here last night renders tliis line of argument 
singularly opportune. 1 found in your papers the 
eloquent address the Limits of Philosophical 

Inquiry," which a distinguished prelate of the English 
Church delivered before the members of the Philoso¬ 
phical Institution on the previous day. My argument, 
also, turns upon this very point of the limits of philo- 
sopMcal inquiry; and I cannot bring out my own views 
better than by contrasting them with those so plainly 
and, in the main, fairly stated by tne Archbishop ct 
York. 

But I may be permitted to make a preliminary con- 
ment upon an occurrence that greatly astonished msu 
Applying the name ctf the **New Philosophy" to that 
estimate of the limits of philosophical inquiry which I, 
in common with many other men of science, hold to be 
justi the AichbiBhop opens his address by identifying 
this "New Philosophy*^ with the Positive Philosophy of 
M. CcNnte (of whom he speaks os its * founder”); and 
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then proceeds to attack that philosopher and his doctrines 
vigorously, 

^ow, so far as I am concerned, the most reverend 
prelate might dialectically hew M. Comte in pieces, as a 
modern Agag, and I should not attempt to stay his 
hand. In so far as my study of what specitilly charac¬ 
terises the Positive Philosophy has led me, I find therein 
little or nothing of any scientific value, and a great deal 
which is as thoroughly antagonistic to the ver^ essence 
of science as anythmg in ultramontane Catholicism. In 
fact, M. Comte’s philosophy in practice might be com¬ 
pendiously described os Catholicism minus Christianity. 

But what has Comtism to do with the “ New Philo¬ 
sophy,” os the Archbishop defines it in the following 
passage I 

**Let me briefly remind yon of tbe leading principles of this now 
philosophy. 

** AU knowledge is experience of facts acqnired by the senses. The 
traditions of older philoeophies have obscured our experience by mixing 
with it much that the senses cannot observe, and until these additions 
are discarded our knowledge is impure. Thus metaphysics tell us that 
, one fact which we observe is a eause, and another is the effect of that 
cause; but, upon a rigid analysis, we find that our senses observe 
nothing of cause or efiect: they observe, firsts that cme fact succeeds 
another, and, after some opportunity, that this fact has never failed to 
foUow—'tJiat for cause and effect we should substitute invariable suo- 
eessiCn. An older philosophy teaches us to define an object by dis- 
tingnishing its essential from its accidental qualities: but experience 
knows noting of essential and accidental; sbe sees only that certain 
marks attach to an object, and, after many observations, tiiat some of 

them attach invariably, whilst others pay at times be abmt.. 

As aU knowledge is rdarive, the adtion ^ anything being neoessaiy 
must be banished with other tiaditiipi.” ^ 

There is much here that expresses the spirit of the 
' ^New Philosophy/’ if by that tenn be meant the spirit 
of modem science; but 1 cannot but marvd that the 

a *l!)ie limits of Plrilo80|ilhiGal Inquiiy,* 4 and a 
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assembled wisdom and learning of Edinbuigb should 
have uttered no sign of dissent^ when Comte was 
declared to be the founder of these doctrines. No one 
will accuse Scotchmen of habitually forgetting their 

S eat counttymen; but it was enough to make David 
ume turn in his grave, that here, almost within ear¬ 
shot of his house, an instructed audience should have 
listened, without a murmur, while his most characteristic 
doctrines were attributed to a French writer of fifty 
years later date, in whose dreary and verbose pages we i 
miss alike the vigour of thought and the exquisite clear- ^ 
ness of style of the man whom 1 make bold to term the 
most acute thinker of the ^htcenth century—even 
though that century produced Kant. 

But 1 did not come to Scotland to vindicate the 
honour of one of the greatest men she has ever produced. i 
My business is to point out to you that the only way of 
escape out of the crass materialism in which we just 
now landed, is the adoption and strict workiug-out of. 
the very principles which the Archbishop hol(£ up to 
reprobation. 

‘Let us suppose that knowledge is absolute, and not 
relative, and therefore, that our conception of matter 
represents that which it really is. Let us suppose*, 
|urther, that we do know more of cause and effect than 
a certain definite order of succession among facts, and 
that we have a knowledge of the necessity of that succes¬ 
sion—and hence, of necessary laws—and I, for my part, 
do not see what escape there is from utter materialism 
and necessarianism. For it is obvious that our know¬ 
ledge of what we call the material world is, to begin, 
with, at least as certain and definite as that of the 
spiritual world, and that our acquaintance with law is of 
as old a date as our knowledge of ^)ontaneity. Fmtber, 

1 take it to be demonstrable that it is utterly impossible 
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; to prov'c that anything whatever may not be the effect 
^;Of a material and necessary cause, and that human logic 
llis equally incompetent to prove that any act is 
I really spontaneous. A really spontaneous act is one 
which, by the assumption, has no cause; and the attempt 
to prove such a negative as this is, on the face of the 
, matter, absurd. And while it is thus a philosophical 
impossibility to demonstrate that any given phenomenon 
is not the effect of a material causey any one who is 
acquainted with the history of science will admit, that 
its progress has, in all ages, meant, and now, more than 
ever, means, the extension of the province of what wo 
call matter and causation, and the concomitant gradual 
banishment from all regions of human thought of wCat 
we call spirit and spontaneity. 

1 have endeavoured, in the first part of this discourse, 
to give you a conception of the direction towards which 
modem physiology is tending; and I ask you, what is 
the differenee between the conception of life as the 
product of a certain disposition of material molecules, 
and the old notion of an Archmus governing and di¬ 
recting blind matter within each living body, except 
this—that here, as elsewhere, matter and law have de¬ 
voured spirit and spontaneity ? And as surely as every 
future grows out of past and present, so will the phy- 
siology of the future gradually extend the realm of 
matter and law until it is co-extensive with knowledge, 
,with feeling, and with action. 

The consciousness of this great truth weighs like a 
nightmare, I believe, upon many of the best minds of 
these days. The^ watch what they conceive to be the 
progress of materialism, in such fear and powerless anger 
as a savage feel^ when, during an eclipse, the great 
shadow creeps over the face of the sun. The advancing 
tide of matter threatens to drown their souk; the tigh^ 



143 


of 

^ling graf^p of law impedes their freedom; they axe 
alarmed lest man’s moral nature be debas^ by the 
increase of his wisdom. * 

If the “New Philosophy*' be worthy of the repro¬ 
bation with which it is visited, 1 confess their fears seem 
to me to be well founded. While, on the contrary, 
could David Hume be consulted, 1 think he would 
at their perplexities, and chide them for doing even as 
the heathen, and falling down in terror before the 
hideous idols their own handil have raised. 

For, after all, what do we know of this terrible 
“ matter," except as a name for the unknown and hypo¬ 
thetical cause of states of our own consciousness I And 
what do we know of that “ spirit" over whose threatened 
extinction by matter a great lamentation is arising, like 
that which was heard at the death of Fan, except that 
it is also a name for an unknown and hypothetical cause, 
or condition, of states of consciousness ? In other words, 
matter and spirit ore but names for the imaginary aub- 
Btrata of groups of natural phenomena. 

And what is the dire necessity and iron" law under 
which men groan ? Truly, most gratuitously invented 
bugbears. I suppose if there be an •‘iron" law, it is 
that of gravitation; and if there be a physical necessity, 
it is that a stone, unsupported, must fall to the ground. 
But what is all we really know, and can know, about the 
latter phenomenon? oimply, that, in all human ex¬ 
perience, stones have Mien to the ground under these 
conditions; that we have not the smallest reason for 
believing that any stone so circumstanced will not fall 
to the ground; and that we have, on the contrary, every 
reason to believe that it will so ML It is very con¬ 
venient to indicate that all the conditions of belief have 
been fulfilled in this case, by calling the statement that 
tmstti^rted stones will Ml to the ground, “ a law of 
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nature.” But when, as commonly happens, we chan^ 
will into must, we introduce an idea or necessity whi^ 
most assuredly docs not lie in the observed £icts, and 
has no warranty that I can.discover elsewhere. For my 
part, I utterly repudiate and anathematme the intruder. 
Fact I know; and Law 1 know; but what is this Ne¬ 
cessity, save an empty shadow of my own minds 
throwing ? 

But, if it is certain that we can. have no knowledge 
of the nature of either matter or spirit, and that the 
notion of necessity is something illegitimately thrust 
into the perfectly legitimate conception of law, the 
materialistic position thr.t there is nothing in the world 
but matter, force, and necessity, is as utterly devoid of 
justification as the most baseless of theological dogmas. 
The fundamental doctrines of materialism, like those of 
spiritualism, and most other “isms,” lie outside “the 
limits of philosophical inquiry,*' and David Hume's great 
service to humanity is his irrefragable demonstration of 
what these limits are. Hume called himself a sceptic, 
and therefore others cannot be blamed if they apply the 
same title to him; but that does not alter the fact that 
the name, with its existing implications, docs him gross 
injustice. 

If a man asks me what the politics of the inhabitants 
of the moon are, and 1 reply that I do not know; that 
neither I, nor any one else, have any means of knowing; 
and that^ under tliese circuuistRiiccs, I decline to troume 
myself about the subject at all, 1 do not think he has 
any right to call me a sceptic. On the contrary, in re- 
f^us, I conceive that I am simply honest and 
truthful, and show a proper regard for the economy of 
time. & Hume's strong and subtle intellect takes up 
a great many problems about which we are naturally 
curious, and shows ns that they are essentially questions^ 
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of lunar politics, in their essence incapable of being 
answered, and therefore not worth the attention of men 
who have work to do in the world. And be thus ends 
one of his essays:— 

^ If we take in hand any Tolume of Divinity, or echoed inefiaphysio?, 
for instance, let us ask, Does it contain any £ibstmet reamniny concemi'iy 
quantUy or number 1 Ka Doe$ it eontaid any eaperimtntal reoioninff 
concerning matter of fact and eaButence t No. Commit it Uien to the 
*flameB; for it can contain nothing but sophistfy and illuaion/* ^ 

Permit me to enforce this most wise advice. Why 
trouble ouraelves about matters of which, however im¬ 
portant they may be, we do know nothing, and can 
know nothing? We live in a world which is full of 
miseiy and ignorance, and the plain duty of each and 
all of us is to try to make the little comer he can in¬ 
fluence somewhat less miserable and somewhat less 
ignorant than it was before he entered it. To do this 
effectually it is necessary to be fully possessed of only 
two beliefs: the first, that the order of nature is ascer¬ 
tainable by our faculties to an extent which is practically 
unlimited ; the second, that our volition counts for some¬ 
thing as a condition of the course of events. 

Each of these beliefs can be verified experimentally, 
as, often os we like to try. Each, therefore, stands upon 
the strongest foundation upon which any belief can rest, 
and forms one of our highest truths. If we find that 
the ascertainment of the order of nature is facilitated 
by using one terminology, or qne set of symbols, rather 
than another, it is our clear duty to use the former; and 
no harm can accrue, so long as we bear in mind, that we 
are dealing merely with terms and symbols. 

In itself it is of little moment whether we express 
the phaenomena of matter in terms of spirit; or the 

i Essay * Of tha Acadamieal or BoepUeal Philosophy,” in tiio 

**nonoemtng tha Human PnilAi iriauMitiiy V 
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phsBnomena of spirit, in tenns of matter: matter may 
be regarded os a form of thought* thought may 1%B re¬ 
garded as a property of matter—each statement has a 
certain relative truth. But with a view to the progress 
of science, the materialistic terminology is in every way 
to be preferred. For it connects thought with the other 
phseiiomena of the universe, and suggests inquiry into 
the nature of those physical conditions, or concomitants 
of thought, which are more or less accessible to us, and 
a knowledge of which may, in future, help us to exercise 
the same kind of control over the world of thought, as 
wc already possess in respect of the material world ,* 
whereas, the alternative, or spiritualistic, terminology is 
utterly barren, and leads to nothing but obscurity and 
confusion of ideas. 

Thus there can be little doubt, that the further science 
advances, the more extensively and consistently will all 
the phnonoraena of nature be represented by materialistic 
formulce and symbols. 

But the man of science, who, forgetting the limits of 
philosophical inquiry, slides from these foi-mulae and 
symbols into what is commonly understood by mate¬ 
rialism, seems to me to place himself on a level with 
the mathematician, who should mktJike the as and 
with which he works his problems, for real entities—and 
with tliis further disadvantage, as compared with the 
mathematician, that the blunders of the latter are of 
no practical consequence, while the errors of systematic 
materialism may paralyse the energies and destroy the 
beauty of a life. 



VIIL 

THE SCIENTIFIC ASPECTS, OF^ POSITIVISM. 

It is now some sixteen or seventeen years since I became 
acquainted with the “ Philosophic Positive/' the Dis¬ 
cours mr TEnaemble du Positivisme," and the “ Politique 
Positive" of Auguste Comte. I was led to study these 
works partly by the allusions to them in Mr. Mill's 
“ Logic," partly by the recommendation of a dis¬ 
tinguished theologian, and partly by the urg(?ncy of a 
valued friend, the late Professor Ilenfrey, who looked 
upon M. Comte's bulky volumes as a mine of wisdom, 
and lent them to me that 1 might dig and bo rich. 
After due perusal, I found myself in a position to echo 
my friend's words, though I may have laid more stress 
on the “mine” than on the “wisdom.” For I found 
the veins of ore few and far between, and the rock so 
apt to run to mud, that one incurred the risk of being 
intellectually smothered in the working. Still, as I 
was glad to acknowledge, I did come to a nugget here 
and there; though not, so far as my experience went^ 
in the discussions on the philosophy of the physical 
sciences^ but in the chapters on speculative and practical 
sociology. In these there was indeed much to arouse 
the HveUest interest in one whose boat had broken away 
from the old moorings, and who had been content “ to 
lay out an anchor by the stem” iintii daylight should 
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break and the fog dear. Nothing could be more inter¬ 
esting to a student of biology 3ian to see the study 
of tbe biological sciences laid down, as an essential part 
of the prolegomena of a new view of social phmnomena 
Nothing could be more satisfactory to a worshipper of 
the severe truthfulness of science than the attempt to 
dispense with all beliefs, save such as could brave the 
light, and seek, rather than fear, criticism ; while, to a 
lover of courage and outspokenness, nothing could be 
more touching than the placid announcement on the 
title-page of the "Discours sur I'Ensemble du Positi- 
visme/' that its author proposed 

** Ki^OTganisGr, sans Dieu nx Tof, 

Par le culte syst^matique de rHamanitd,’* 

the shattered frame of modem society. 

In those days I knew my “Faust” pretty well, and, 
{ifter reading this word of might, I was minded to 
chant the wdl-known stanzas of me " Geisterchor”— 

«Weh! Web! 

Die Bchone welt 
Sic sturzt, sie zexflillt 
Wir tragen 

Die Trimimern ins Nichts binuber 

MaebUger 

Der Erdensdbne 

Praebtiger, 

Dane sie wiedeT 

In deinem Busene bane sie anf.** 

Great, however, was my perpleadty, not to s^ disap¬ 
pointment, as I followed "dio progress of this “mighty 
son of earth ” in his work of reconstruction. Un¬ 
doubtedly “Dieu” disappeared, “Nouveau 

Grand-Etre Supreme,” a gigantic fetish,, out bran- 

new by M. Comte’s own hands, reined in his stead. 
“ Hoi" also was not heard of; but, in ms place, 1 found 
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a minutelj'defiBed sociid drgaiiusi^oii,'wlucli, if it ever 
came into practice, would exert a deictic authorily 
such as no sultan has rivalled, and no Puritan prabytery, 
in its palmist days, could hope to excel While as^ for 
the **culte ^stdmatique de THumanltd,” I, in my blind¬ 
ness, could not distinguish it from sheer Popery, with 
M. Comte in the chair of Bt Peter, and the names of 
most of the saints changed. To quote Faust*' again, 
I found myself saying with Gretchen,— 

*^xigefahr sagt das dor Pfarrer auch 

Nur mit eiii bischen aadem WoTtou.** 

Bightly or wrongly, this was the impression which, all 
those years ago, the study of M. Comte's works left on 
my mind, combined with the conviction, which 1 shall 
idways be thankful to him for awakening in me, that 
the organization of society upon a new and purely 
scientific basis is not only practicable, but is the only 
political object much worth fighting for. 

As I have said, that part of M. Comte’s writings 
which deals with the philosophy of physical science 
appeared to me to possess singularly nttle value, and' 
to show that he had but the most superficial, and merely 
second-hand, knowledge of most branches of what is 
usually understood by science. 1 do not mean by; this 
merely to say that Comte was behind our present know¬ 
ledge, or that he was unacquainted with the details of 
the science of his own day; No one could justly make 
such defects cause of complaint in a philosophical write/ 
of the past genmtion. What struck me was his want of 
apprehension great features of science; his strange 
mistakes as t6'i|ho merits of his scientific contemporaries; 
and his ludicrously emoneoUs notions* about the part which 
soma of the scientific doctrines current in his time were 
destined to play in the future. With these impressions 





150 Ipas Sierntons* ^bietes. [vni. 


in my mind, no one will be suiprified if 1 acknowledge 
that, for these sixteen years, it has been a periodical 
source of irritation to me to find M. Comte put forward 
as a representative of scientific thought; and to observe 
that writers whose philosophy had its legitimate parent 
in Hume, or in themselves, were labelled “Comtists” or 
"Positivists" by public writers, even in spite of vehe¬ 
ment protests to the contrary. It has cost Mr. Mill 
hard rubbings to get that label off; and I watch Mr. 
Spencer, as one regards a good man struggling with 
aaversity, still engaged in eluding its adhesiveness, ^d 
ready to tear away skin and all, rather than let it stick. 
My own turn might come next; and therefore, when 
an eminent prelate the other day gave currency and 
authority to the popular confusion, I took an oppor¬ 
tunity of incidentally revindicating Hume's property in 
the so-called “New Philosophy,” and, at the same time, 
of repudiating Comtism on my own behalf' 


^ I am glad to obsenre that Mr. Congrere, in the cr*tidsm with which he 
haa favoured me in the number of the Fortnighily Beview for April 1869, does 
not venture to challenge the justice of the chum I made for Hnme. He merely 
Bu^ests that I have l^n wanting in candour in not mentioning Comte's high 
opinion of Hume. After mature reflection I am unable to dh^m igy fault. 
If 1 had su^^ted that Comte had borrowed from Hume without acknowledg¬ 
ment ; or if, instead of trying to express my own sense of Hume's merits wim 
the modesty which becomes a writer who has no authority in matters of jAilo- 
Bophy, I had afiirmod that no one had properly apprecuU^ed him, Mr.Con^ve^a 
remarks would apply: but as I did neith^ ox these things, th^ appear to 
me to be ircevelant, if not unjusriflable. And even lad it eccutred to me to 
quote M. Comte’s expressions about Hum^ I do not know that I should have 
eiced them, inasmuch as, on his own showing, M. Comte occasionally speaks 
yezy decidedly touching writeis of wbojBe woiks he has not read a line. Ihus, 
in Tome VI. of the ''Philosophie Positive,** p. 61!^ M. Comte writes: **la 
j^tts grand des metaphysicians modunes, rillustre Kant, a noblement merit4 
one Oternelle admiration en tentant, le premier, d’^chapper dixeotement 4 
Vabsolu philoaophiquB pu sa ceiebia conception de la double xealite, 4 la 
Ads objei^ve et subjective, qui indique on si juste sentiment de la saine 
philosophie,’* 

But m the ** Preihee Personnen«** in the same volume, ^35, M. ComtetdOs 
us Je ned jamais In, en auoune longue, ni Vico, ni Kant, ui Herder, ni 
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The few lines devoted to Comtism in my paper on the 
**Physical Basis of Life" were, in intention, strictly 
limiti^ to these two purposes. But they seem to have 
given more umbrage man 1 intended they should, to the 
followers of M. Comte in this country, for some of whom, 
let me observe in passing, 1 entertain a most unfeigned 
respect; and Mr. Congreve’s recent article mves express 
sion to the displeasure which 1 have excited among the 
members of the Comtian body. 

Mr. Congreve, in a peroration which seems especially 
intended to catch the attention of his readers, indig¬ 
nantly challenges me to admire M. Comte’s life, **to 
deny that it has a marked character of grandeur about 
it r end he uses some very strong language because 1 
show no sign of veneration for bis idoL I confess I do 
not care to occupy myself with the denigiption of a man 
who, on the whole, deserves to be spoken m with respect 
Therefore, I shall enter into no statement of the reasons 
which lead me unhesitatingly to accept Mr. Congreve’s 
challenge, and to refuse to recognise anything which de¬ 
serves the name of grandeur of character in M. Comte, 
unless it be his arrogance, which is undoubtedly sublime. 
All 1 have to observe is, that if Mr. Congreve is justified 
in saying that I speak with a tinge of contempt for his 
spiritual father, the reason for such**colouring of my 
language is to be found in the fact, that, when 1 wrote, 
I had but just arisen fix)m the perusal of a work with 
which he is doubtless well acquainted, M. Littr^’s 
‘‘Auguste Comte et la Philosophie Positive.” 

Though there are tolerably fixed standards of right 
and wrong, and even of generosity and meanness, it 

fte.; je ne eonnaii lean Siren oamges qae d*apr6s qaelqaes relatioiie 
iadirectee et certaiiie extraits fort inaafilBanta." 

Who knows bat that the **dca” may indade Home ? And in that cate 
what ia the Talne of M, Comtek praiae oc him) 
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may be said that the beauty, or grandeur, of a life is 
more or less a matter of taste; and Mr. Oongreve's 
notions 6f literary excellence are so different from mine 
that, it may be, we should diverge as widely in our* 
judgment of moral beauty or ugliness. Therefore, while 
retaining my own notions, I do not presume to quarr^" 
with his. But when Mr. Congreve devotes a great deal 
of laboriously guarded insinuation to the endeavour to 
lead the public to believe that 1 have been guilty of the 
dishonesty of having criticised Comte without having 
read him, I must be permitted to remind him that he 
has neglected the well-known maxim of a diplomatic 
saj^ **lf you want to damage a man, you should say 
what is probably as well as \^at is true.” 

And when Mr. Congreve speaks of my having an ad¬ 
vantage over him in my introduction of '‘Christianity” 
Into the phrase that “M. Comte’s philosophy, in practice, 
might be described as Catholicism minus Uhristianity 
intending thereby to suggest that I have, by so doing, 
desired to profit by an appeal to the odium theologicum, 
—ho lays himself open to a very unpleasant retort. 

What if I were to suggest that Mr. Congreve had not 
read Comte’s works; and that the phrase “the context 
shows that the view of the writer ranges—however 
superficially—over the whole works. TIjls is obvious 
from the mention of Catholicism," demonstrates that 
Mr. Congreve has no acquaintance with the “Philosophie 
Positive”? 1 think the sug^stion would be very unjust 
and unmannerly, and I sb^ not make it. But the fact 
remains, that this little epigram of mine, which has so 
greatiy provoked Mr. Congreve, is neither more nor less 
than a condensed' paraphrase of the following passage 
which is to be found at page 344 of the fifth volume of 
the ••PhiloBophie Positive — 

* Now«iid tlwsjM I quote the aeoond edition, bj littrd 
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**La aeule soltitka). fioa^ble de ee gnad pxobl^o hiB|g^a«b<liii a'l^ 
jamais pu Hte philoaopb^uemeiBt p^ jusqu’id^ conMit^ib <^acoYgir, 
en sens ladicalement mverse dsa nations hamtn^as^ gifsoi ‘^i dwxU 
n^sestairement pSrir ainti, 4icmM h eaiholieumet e^KssA In doetrifis^'sl non 
Forgwiiaation^ qui it’a pa^ag&Teme&t rain^e que pur Suits ds son 
inevitable adherenoo eiementaire It la ^hilosophie wdolog^q^, destinco 
k sucQomber gradiyeUement sous rirresistiblsdmsncipaton ^ la raison 
humaine; fo^is qu*une idle e&nstUutiont e(mvenahUment reeondruUe 
sur dee hw» intelleetudlee d la fait plue ^etkliue et plus itabUst devra 
finalemetU pr^sider d VindupeneabU r^rganieatim epiriluMe dies 
eoditie modemet, mu/ lee diffhtncee eeemtieUee apontaniment eorre^ 
8/xmdantes d Vextrtme divereUi dee doetrinee fondamenialeei d moins 
de supposer, ce qui seiait certainement oontradictoire k rensemble des 
lois de notre nature, que les immenaes efforts do tant de grands 
homines, secondes par la pereeverauto soUicitude des nations civilisees^ 
dans la foiidation ^culaire de ce chef-d'oeuvre politique de la sagesse 
humaine, doivent €tre enfin irrovocableioent perdfts pour I'^lite de 
rhumanit6 sauf les r^ultats, eapitaux mais provisoires, qui s'y rap- 
portaient imm^iateinent. Cette explication gen^rale, dej& dridem- 
ment motiv4e par la suite dcs considerations propres k ce chapitre, 
sera de plus en plus confirmee par tout le teste de notre operation 
historique, dpnt die eondituera eponlauement la prindpale condueion 

Nothing can be clearer. Comte’s ideal, as stated by 
himself, is Catholic organization without Catholic doc¬ 
trine, or, in other words, Catholicism minus Christianity. 
Surely it is utterly unjustifiable to ascribe to me base 
motives for stating a man's doctrines, os nearly as may 
be, in his own words! 

My readers would hardly be interested were I to follow 
Mr. Congreve any further, or I might point out that the 
fact of his not having heard me lecture is hardly a safe 
ground for his speemations as to what l,do not teach. 
Nor do 1 feel called upon to give any opinion as to 
M. Comte’s mmts or demerits as regards sociology. 
Mr. Mill (whose competence to speak on these matters 
I suppose will not be questioned, even by Mr. Congreve) 
has dealt witih M. Comte's philosophy from this point of 
view, with a vigour and authority to which 1 cannot for 
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a moment aspire; and with a eeveiity, not nnfrequentlv' 
aifiounting to contempt, which I have not the if 1 

had the power, to snrpasa I, as a mere student in these 
questions, am content to abide by Mr. Mill’s jud^ent 
until some one shows cause for its reveiaal, and 1 decline 
to enter into a discussion which I have.not provoked. 

The sole obligation which lies upon me is to justify so 
much as still remains without justification of what I 
have written respecting Positivism—namely, the opinion 
expressed in the following paragraph:— 


In so far as my study of what specially characterises the Poritive 
Philosophy has led me, I find therein little or nothing of any scientific 
value, and a great^eal which is as thoroughly antagonistic to the vexy 
essence of science as anything in ultiamontane Catholicism.** 

Here are two propositions: the first, that the "Phi- 
Positive" contains little or nothing of any 
value; the second, that Oomtism is, in spirit, 
anti-scientific*. 1 shall endeavour to bring forward ample 
evidence in support of both. 

I. No one who possesses even a superficial acquaint¬ 
ance with physical science can read Comte's "Legons" 
without becoming aware that he was at once singularly 
devoid of real knowledge on these subjects, and singu¬ 
larly unlucky. What is to be thought of the contem¬ 
porary of Young and of Fresnel, who never misses 
an opportunity of casting scorn upon the h^jrpothesis 
of an ether—the fundammital basis not only of‘the 
undulatory theory of light, but of so much else in 
modem pnysks—^and whose contempt for the int^ects 
of some of the strongest men of his generation was such, 
that he puts forward the mere existence of night as a 
refutation of the undulatory theory?^ What a won¬ 
derful gauge of his own value as a scientific critic does 
he ofib^ by whom we are informed that phrenology is 

^ **F]ulo8oplue Positive,** ii p. 44IX 
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a great edonce, and peyoMogr a diustSimi that Qall 
was one of the great men nis age, and that Ouyier 
was **br^iant but superficial'M ^ How unhieky must 
one consider the bold speculator who, just before the 
dawn of modem histology—which is simply the appli¬ 
cation of the microscope to anatomy—reproves what he 
calls ” the abuse of microscopic investigations," and ** the 
exaggerated credit" attached to them; who, when the 
mor^ological uniformity of the tissues of the great 
majority of plants and animals was on the eve of 
demonstrated, treated with ridicule those who attenmt 
to refer all tissues to a **tissu g4ndrateur," formed fy 
**le chimdiique et inintelligible assemblage d'une soite 
de monades organiquos, qui scraient dbs lors les vrais 
Elements primoidiaux de tout corps vivant;" ^ and who 
finally teua us, that all the objections against a linear 
arrangement of the species of living beings are in their 
essence foolish, and that the ‘order of the fttiimfll series is 
“ necessarily linear,* * when the exact contrary is one of 
the best established and the most important truths of 
zoology. Appeal to mathematicians^ airtronomeis, phyd- 
cists,^ chemists, biologists, about the ** Philosophie Posi¬ 
tive," and they all, with one consent^ begin to make 
protestation that, whatever M. Comte's other merits, he 
has shed no light upon the philosophy of their particular 
' Btudiea 

. To be just, however, it must be admitted that even 
M. Comte’s most ardent disciples are content to be 
judiciously silent about his knowledge or appreciation of 

1 **Le Inielairt nsiB raperfleid FotUive, vi p. 383. 

• ** Philosophie Posi tiv^ ^ iiL p. 369. * ibid. p. 387. 

* Bmt the late Dr. Whewell, who colls Comte "a shallow pratender.* so 
fkr as sU the modem sdeiu^ meoept s s troiMa n y, aie conoemed. and tella na 
that **lds pietenskms to diaomiies arc, ss Sir Joto Henehel has ahowo, 
ahassdly nUscioaa.*’—*'Comte and PoaitiTism.” MamiUm*i dfMaaaMu 
March 1866. ' 
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the sciences themselves, and prefer to base their master’s 
claims to scientific authority upon his ''law of 
three states/’ and his ** classification of the sciences/* 
But here, also, I must join issue with them as completely 
os others—^notably Mr. Herbert Spencer—^have done 
before me. A critical examination of what M. Comte 
has to say about the ** law of the three states *' brings out 
nothing but a series of more or less contradictory state¬ 
ments of an imperfectly apprehended truth; and his clas¬ 
sification of the sciences,*' whether regarded historically 
or logically, is, in my judgment, absolutely worthless. 

Let us consider the law of *^the three states'* as it 
is put before us in the opening of the first Le 9 on of 
the " Philosophie Positive *. *— 

** En i^tudiant ainsi le d^veloppemont total de rintelligence hamaine 
dans ses diverses spheres d’activitd, depuis son premier essor le plus 
simple jusqu’k nos jours, je crob avoir d^couvert une grando loi 
fundamontalo, laquelle il est assiuetti par une n^cessit^ invariable, et 
qui me semble pouvoir ^tie solidement ^tablie, soit but les preuves 
rationelles foumios par la connaissanoe de notre organbation, soit sur 
les Ycriflcations hbtoriques nbultant d’un examen attentif du pass^. 
Cette loi consbte mi ce que cliacune de nos conceptions principalea, 
ohaquo brancho de nos connaissances, passe successivement par trob 
(^tats th^oriques diif^rents ; I'dtat tluiologique, ou iictif; T^tat m4ta> 
physique, ou abstrait; T^tat scientiiique, on positil En d'auties 
termes, Tesprit humain, par sa nature, emploie successivement dans 
ebaoune de ses recherches trob m^thodes de philosopher, dont U 
oaraeUre est eeteittieUement different et mime f^tcaPment oppose; 
d'abord la mdthode th^logique, ensuite la mdthode mdtaphysique, et 
enfin la m«$thode positiva De Ik, trob cortes de phiktsopMe, on de 
syst^mes gibdtaux de conceptions sur rensi^mble des ph^nom^nes qui 
iexdueni muiudlemmt; la prembre est le point de depart n^cessaire de 
finteUigence humaine; la trobbme, son 4tat fixe et definitifi laseoonde 
estuniquement destinde & servir de tnmsitioii." ^ 

Nodiing can be more precise than these statements, 
which may be put into the following propositions:-— 

(o) 1'he human intellect is subjected to the law by 

^ ** Philosophie Positive,** i pp. 8, A* 
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an invamble necessity, wliicli is demonafcmble, d pri&n, 
from the natnre and consdtation of the intellect; 
while, as a matter of historical ihct^ the human in- 
teUect has been subjected to the law. 

(5) Every branch of human knowledge passes through 
the three states, necessarily beginning with the first 
sta^ 

The three states mutually exclude one another, 
being essentially difiercnt, and even radically ^posed. 

Two questions present themselves. Is M. Comte 
consistent with himself in making these asserrionsl 
And is he consistent with fact? I reply to both 
questions in the negative; and, as legaids the first, 
I bring forward as mv witness a remarkable passage 
which is to be found in the fourth volume of the 
“Philosophie Positive” (p. 491), when M. Comte had 
had time to think out^ a little more fully, the notions 
crudely stated in the first volume:— 

** A propromont parleT, la philosophie th^ologiqoe, m^me dans noire 
premiere enfance, individuelle on sociale, n’a jamais pu dire rigonreuse- 
ment uniTerselle, c'esi-iirdire qae, pour les ordr^ quolconques de 
ph^nom^nes, les /aits les plus simples et les plus eommuns owl Uys^ours 
HS regardh comme essentiellement assujettis k des Ids wtiurdUs^ au lieu 
d*Hre attribues d VarhUraire vdonXb des agents sumcUuTels. L'illustro 
Adam Smith a, par exemjple, tres-heureusemeni remarqu4 dans- ses 
essais phOosophiques, qu*on no trouvait^ en Micun temps ni en aucun 
pays, un dieu pour la pesanteur. ll enest ainsif en ghnh'cX^ vnJhne d 
Vigard des sujeU les plus compliquis, envers tons les phbnom^nes asses 
ilimentaires et asses familiers pour que la par/aite invaruddlitl de 
leurs relations effectives ait tovjours dd frapper spontanhnent Falser- 
vateur le moins pr^mri, Dans Fordre moral et social, qu*une Taino 
opposition youdiait axuourd’hui systdmatiquement interdire k laphi>. 
loBophie positive, il y a eu n^ceraairemen^ en tout temps, la pensde 
dee lots naturelli^ lebtlvement aux plus simples phdnom^nes de la 
vie jonmali&ie^ comma Fexige dvidemment la conduite de 

notre existence tdelle, Individudle on sociale, qui n’auiait pu jamida 
computer aucune p^voyance quelconque^ ai tous les ph^nom&nes 
humains avaient dtd rigonreuaement attrihu^ k des agents sumatuiels, 
puisqae dka lota la anrait logiquement eonstitud la senle zes- 
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sonrco imagmable pour influer sur le coara habituel deo aetinxia 
huxuainea. On doit mhne remarqmr, d ee qw dest, au contraire, 
V&Hiache de» pnmiira lois ncOurdlu proipr€» aw octet ituU- 

vvAudt ou aoeianx qui^ ficHvement iramporUe & tout letphhum^net du 
monde extirieur, a d’abord foumi, daprit not eaqalicationt prieedentetf Uf 
VT oi prineipe fondamentcd de laphilotophie thiologique, Aintif It germe 
ilimentaire de la pkilotophie podtive est certainement tout auui primitif 
au foud que celui de la philotophie tidologique dU-rntmti qmi qu*U n'ait 
pa te d^lopper que beaueoup plus tard Une telle notion importe 
eztrftmement h la parfaito rationality de notie thyorie aociologique, pai8> 
qne la vie hninaine ne poavant jamaia offrir aucnne ▼yritable oration 
quelconque, tnais toujours nne aimple yvolution gradnelle, I’essor final 
do Tesprit positif deviendrait sciontifiquement incompryhensible, si, 
d^s rorigine, on n’en concevait, 4 tons egards, les premiers rudiments 
nycessaires. Depuis cette situation prlmitire, a mesure que nos 
observations se sont 8|>ontanyment ytenducs et gynyralisees, cet essor, 
d*abord 4 peine appryciable, a constammont snivi, sans cesser long- 
temps d*ytro subalterne, une progression trds-lente, mais continue, la 
philosophic thyologique restant torgours ryeervye pour les phenomynes, 
do nioins en moins nombreux, dont les lois naturelles ne poovaient 
encore fitre aucunoment connues.'* 

Compare tlio propositions implicitly laid down here 
with those contained in the earlier volume, (a) As 
a matter of fact, the human intellect has not been 
invariably subjected to the law of the three states, 
and therefore the necessity of the law cannot be 
demonstralile d priori {h) Much of our knowledge 
of all kifids has not passed through the three states, 
and more particularly, as M. Comte is careful to point 
out, not through the first (c) The positive state has 
more or less co-existed with the theological, from the 
dawn of human intelligence. And, by way of com¬ 
pleting the series of contradictions, the assertion that 
the three states are ” essentially different and even 
radically opposed,** is met a little lower on the same 
page by the declaration that *‘the metaphysical state 
is, at liottom, nothing but a simple general modification 
of the first ;** while, m the fortieth Legon, as also in the 
interesting early essay entitled "Considerations pbilo- 
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sophiqaes sur les Sciences et les Savants (1825),** the 
th^ states axe practically reduced to two. ’ ^ I 46 veri¬ 
table esprit gendral de toute pbilosopbie thdologique 
ou mdtaphysique consiste k prendre pour principe, dans 
I'explication des ^bdnombnes du monde eztdrieur, notre 
sentiment immddiat des phdnomhnes hiunaines; tandis 
que au contraire, la phuosophie positive eat toujours 
caractdrisde, non moins profonddment, par la subordina¬ 
tion ndcessaire et rationnelle de la conception de Tbomme 
k celle du monde.” * 

I leave M. Comte's disciples to settle which of these 
contradictory statements expresses their master's real 
meaning. All I beg leave to remark is, that men of 
science are not in the habit of paying much attention 
to ** laws " stated in this fashion. 

The second statement is undoubtedly far more rational 
and consistent with fact than the first; but 1 cannot 
think it is a just or adequate account of the growth 
of intelligence, cither in the individual man, or in the 
human species. Any one who will carefully watch the 
development of the intellect of a child will perceive 
that, from the first, its mind is mirroring nature in two 
difierent ways. On the one hand, it is merely drinking 
in sensations and building up associations, while it forms 
conceptions of things and their relations which are more 
thoroughly " positive," or devoid of’ entanglement with 
hypotheses of any kiiid, than they will ever be in after¬ 
life. No child has recourse to imaginary personifications 
in order to account for tlie ordinary properties of objects 
which are not alive, or do not represent living things. It 
does not imagine tlmt the taste of sugar is brought about 
by a god of sweetness, or that a spirit of jumping causes 
a ball to bound. Such phenomena, which form the basis 
of a very large 'part of its ideas, are taken as matters 

’ "'Philofopliia PontiTi^" iii p; Isa 
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of course—^as ultimate facts which suggest no difficulty 
and need no explanation Bo far as aU these common, 
though important, phaenomena are concerned, the child’s 
mind is in what M. Comte would call the positive” 
state. 

But, side by side with this mental condition, there rises 
another. The child becomes aware of itself as a source 
of action and a subject of passion and of thought The 
acts which follow upon its own desires are among the 
most interesting and prominent of surrounding occur¬ 
rences ; and these acts, again, plainly arise either out of 
.affections caused by surrounding things or of other 
changes in itself. Among these surrounding things, the 
most interesting and in^rtant are mother and father, 
brethren and nurses. The hypothesis that these won¬ 
derful ercatures are of like nature to itself is speedily 
forced upon the child’s mind; and this primitive piece 
of anthropomorphism tuma out to be a highly successful 
speculation, which finds its justification at every turn. 
No wonder, then, that it is extended to other similarly 
interesting objects which are not too unlike these—to 
the dog, tbe cat, and the canary, the doll, the toy, and 
the picture-book—^that these are endowed with wins and 
affections, and with capacities for being “good” and 
“naughty.” But surely it would be a mere perversion of 
language to call this a “ theological ” state of mind, either 
in 3ie proper sense of the word “theologi^-al,” or as con¬ 
trasted with “scientific” or “positive.” The child does 
not worship either father or mother, dog or dolL On 
the contrary, nothing is more curious than the absolute 
irreverence, if 1 may so say, of a kindly-treated young 
child; its tendency to believe in itself as the centre 
of the universe and its disposition to exercise despotic 
tyranny over those who could crush it with a finger. 

Still less is there anything unscientific, or anti-scientific^ 
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in this infantile anthropomorplusm. The child curves 
that numy phsenomena ace the consequences of adectioils 
^ itself; It soon hm excellent reasons for the belief 
that many other phsenomena are coUsequencea of the 
affections of other beings, more or less like itself. And 
having thus good evidence for believing that many of 
the most interesting occurrences about it are explicable 
on the hypothesis that they are the work of intelligences' 
like itself—having discovered a vera causa for many 
phenomena—why should the child limit the application 
of so fruitful an hypothesis! The dog has a sort of 
intelligence, so as the cat; why should not the doll 
and the picture-book also have a share, proportioned 
to their likeness to intelligent things ! 

The only limit which docs arise is exactly that which, 
as a matter of science, should arise; that is to say, the 
anthropomorphic interpretation is applied only to those 
phsenomena which, in their general nature, or their 
apparent capriciousness, resemble those which the child 
observes to be caused by itself, or by beings like itself. 
All the rest are regarded as things which explain them¬ 
selves, or arc inexplicable. 

It is only at a later stage of intellectual development 
that the intelligence of man awakes to the apparent 
’ conflict between the anthropomorxjhic, and what I may 
call the physical,' aspect of nature, and either endeavours 
to extend the anthropomorphic view over the whole of 
nature—which is the tendency of theology; or to give 
the same exclusive nrcdominance to the physical view— 

* The word “po-TUve* is Jn erciy way objectionable. In one seme it 
suggests that meatai quabty which was undoubtedly hugely developed in 
M. Oomte^ bnt cam best be otspensed with ia a philosopher ; m another, it is 
naftatuasto in its application to a system whiam starts with enormous n^Br 
turns; in its third, and q>ecially phUosophioal sense, sa implying a system of 
ihon^t which’ assumes nothing beyoiM Uie oonteiU- o£ objecred ifwts, it 
implies that whidi novar did axi^ and never wiO. 



1C2 Jfas Smma, snb fitbitfaw. [vm. 

-.... I _______- 

^ '/ 

TvbiGli'ii the tendency of science; or adopts a middle 
course, and taking from the anthropomorphic view its 
tendency to personify, and fix)m the physical view its 
tendency to exclude volition and affection, ends in what 
M. Comte calls the "metaphysical" state—“metaphy¬ 
sical,* in M. Comte’s writings, being a general term of 
abuse for anything he does not like. 

What is true of the individual is, mutatis mutandis^ 
true of the intellectual development of the speciesL It 
is absurd to say of men in a state of primitive savagery, 
that all their conceptions are in a theological state. 
Nine-tenths of them are eminently realistic, and as 
“ positive " as ignorance and narrowness can make them. 
It no more occurs to a savage than it does to a child, 
to ask the why of the daily and ordinary occurrences 
which form the greater part of his mental life. But 
in regard to the more struLing, or out-of-the-way, events, 
which force him to speculate, he is highly anthropo¬ 
morphic ; and, aa compared with a child, his anthropo- 

S 'dsm is complicated by the intense impression 
the death of his own kind makes upon him, 
as indeed it well may. The warrior, full of ferocious 
energy, perhaps the despotic chief of his tribe, is 
suddenly struck down.. A child may insult the man 
a moment before so awful; a By rests, undisturbed, on' 
the lips from which undisputed command issued. And 
yet the bodily aspect of the man sc'^ius hardly more 
altered tlum when be slept, and, sleeping, seemed to 
himself to leave his body and wander through dream¬ 
land. What then if that something, which is the essence 
of the man, has really been made to wander by the 
violence done to it, and is untable, or has forgotten, 
to come back to its shell? Will it not retain some¬ 
what of the powers it possessed during life? May 
it not help us if it bo pleased, or (as seems to be 
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hj far tbc more genera] impresnon) hurt us if it be 
angered 1 Will it not be well to do towards it those 
things which would baee soothed the man and put 
him m good humour during his life? It is impoasiblo 
to study trustworthy accounts of sarago thought with¬ 
out seeing that some such train of ideas jis this lies at 
the bottom of their speculative belief. 

There are savages without God, in any proper sense 
of the word, but none without ghosts. Ana the Fetish¬ 
ism, Ancestor-worship, Hero-worship, and Demonology 
of primitive savages, are all, 1 believe, different manners 
cf expression of their belief in ghosts, and of the 
anthropomorphic interpretation of out-of-the-way events, 
which is its concomitant. Witchcraft and sorcery are 
the practical expressions of these beliefs; and they 
stand in the same relation to religious worship os the 
simple anthropomorphism of children, or savages, does 
to theology. 

In the progress of the species from savagery to 
advanced civilization, anthropomorphism grows into 
theology, while physicism (if 1 may so call it) develops 
into science; but the development of the two is con¬ 
temporaneous, not successive. For each, there long 
exists an assured province which is not invaded by 
the other; while, between the two, lies a dcbateable lani 
ruled by a sort of bastards, who owe their complexion 
to physicism and their substance to anthropomorphism, 
and are M. Comte’s particular aversions—^metaphysical 
entities. . 

But, as the ages lengthen, the borders of Physicism 
increase. The territories of tlie bastards are all annexed 
to science; and even Theology, in her purer forms, 
has ceased to bo antbropomorphic, however she may 
talk. Anthropomorphism has taken stand in its last 
fortress—man himself But science closely invests the 

M 3 
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walla; and PhilosoplieTs themselves for battle 
upon tBo last and greatest ca all speculative problems— 
Docs human nature possess any free, volitional, or* truly 
anthropomorphic element^ or is it only the cunningest 
of all Nature's clocks? Some, among whom 1 count 
myself, tliink that the battle will for ever remain a 
drawn one, and that, for all practical purposes, this result 
IB as good as anthropomorpmsm winning the day. 

The class! Gcation of the sciences, which, in tho eyes 
of ]\I. Comte’s adherent^ constitutes his second great 
claim to the dignity of a scientific pliilosopher, appears 
to me to be open to just the same objections as the 
law'of the three statea It is inconsistent in itself, and 
it is inconsistent with fact« Let us consider the main 
points of this classification successively 

** 11 f«int distitigtior par rapport 4 tons Ics ordres dcs pli^nomlnes, 
dettx genres do sciences nnturellet; les anos abstxaitea, giincrales, ont 
pour objot la dccoiiverte dcs lois qui rdgisaent Ics diverses classes de 
pb6noni6D08, en considorant tons les cos qu’on pout concevoirj les 
autros concretes, particnli^rcs^ descriptives, et qnbn dcsigne qticlquefois 
sous lo nnm dcs ecienocs naturelles propi’cment dites, consistent dans 
rapplicatinn do ces lois 4 rhistouo eifcctive dcs diHUrcnts Circs 
existants.” ^ 

The “abstract” sdences are subsequently said to be 
mathematics, astronomy, physics, chemistry, physiology, 
and social physics — tne titles of the two latter being 
subsequently changed to biology and sociology. M. 
Comte exemplifies the distinction between his abst^t 
and his concrete sciences as follows — 

"On pourra d'nboid rapereevoir tr&s-nettement en comparanf^ d'ane 
la pb^'siologie gdn^nd% «t dfmie tutoo port la sodogia et la 
twimquo propremant dites. Ge eont dTidemmeu^ m ei^ dans 
iftvanx d’un cmct^ia foit distinct^ qua d'etudier, en gdn^nl, te loan 
db Is tie, on do determiner le mode d^existence de cheque corps fftaati 
an j^Iculirr, CeUc tteonde <» outre^ eU nScemircmeiit fianttte. 
fSf ai C7. 

1 "ndbioidils Boeithre^* i 63 
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All t^e unreality and mere bookishness df U. Comte’s 
knowledge of physical science comes out in the passage 
I have italicised. ^^‘The ^cial study of living beings 
is based upon a general study of ue laws of life r 
What little! know about the matter leads me to think 
that^ if M. Comte bad possessed the slightest practical 
acquaintance with biological science* he would have 
turned his phraseology upside down* and have perceived 
that we can have no Imowledgo of the general laws 
of life* except that which is b^d. upon uio study of 
particular living beings. 

The illustration is surely unluckily chosen; but the 
language in which these so-called aWract sciences are 
defined seems to me to be still more open to criticism. 
With what propriety con ostronomy* or physics* or 
chemistry* or biology* be said to occupy themselves 
with the consideration of **all conceivable cases’' whidb 
•fall within their respective provinces? Does the as¬ 
tronomer occupy himself with any other system of the 
universe than that which is visible to him 1 Does he 
speculate upon the possible movements of bodies which 
may attract one another in the inverse proportion of the 
cube of their distances* say? Does biology* whether 

abstract” or "concrete,” occupy itself with any other 
form of life than those which exist; dr have existed? 
And* if the abstract sciences embrace all conceivable 
cases of the operation of the laws with which they 
are concerned* would not they* necessarily* embrace the 
subjects the conenete scienceaf* which* inasmuch as 
they exist* must needs be conceivable I In fact* no such 
distinction as that which M. Comte draws is tenable. 
The first stage of his clasaifiGation breaks by its own 
weight. 

But granting M. Comte Ins cox abstract sciences* he 
proceeds to arrange them to what,he calls 
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their natural order or hierarchy, their places in this 
hierarchy bcin^ determined by tiie degree of generality 
and simplicity of the conceptions with which' they 
deal Mathematics occupies the first, astronomer the 
second, physics the third, chemistry the fourth, biology 
the fifth, and sociology the sixth and lost place in the 
seiica M. Comte’s arguments in favour of this clossi- 
%!ation are first— 

"8a conformity essenti^lle mo la coordination, en quolqnc aorte 
cpontance, qui se trouve en effiit implieitement admise par les aavanta 
liTzys 4 rytude dee diverse bnuiches de la pluloaopliie naturelle.** 

But I absolutely deny the existence of this conformity. 
If there is one thing clear about the progress of modem 
science, it is the tendency to reduce all scientific 
problems^ except those whicn are purely mathematical, 
to questions of molecular physics—that is to say, to 
the attractions, repulsions^. motions, and co-ordination* 
of the ultimate particles of matter. Social phenomena 
are the result of the inreraction of the components of 
society, or men, with one another and the surrounding 
universe. But, in the language of physical science, 
which, uy the nature of the case, is materialistic, the 
actions of men, so far as they ore recognisable by 
science, are the results of molecular changes in the 
ma-ter of which they are composed ; and, in the long 
run, these must come into the hands of* the physiciaL 
A Jfortiori, the pheendmena of biology and of wemistry 
are^ in their ultimate analysis^ questions of molecular 
physics. Indeed, the fact is acknowledged I^ all 
chemists and biologists who look beyond their imme* 
diate occupatiqx^ And it is to be observed, that the 

nected with molecular physics as are those of chemistiy. 
Molar phydes, chenustiy, and biology are not three 
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succesave steps in the ladder of knowledge, as 3L 
Comte would have us believe# but three brandiies 
springing from the common stem of molecular physica 

As to astronomy# I am at a loss to undemtand how 
any one who will give a moment’s attention to the 
nature of the science can fail to see that it consists of 
two mits: first, of a description of the phenomena, 
which is as much entitled as descriptive zoology# or 
botany, is, to the name of natural history ; and, secondly# 
of an explanation of the phaenomcna, fhrnished by the 
laws of a force—gravitation—^tbe study of which is as 
much a part of physics# as is that of heat, or ^ctricity. 
It would be just as reasonable to make the study of 
the heat of the sun a science preliminary to the rest 
of thcrmotics, as to place the study of the attraction of 
the bodies, which compose the universe in general, 
before that of the particular terrestrial bodies^ whidi 
alone we can experimentally know. Astronomy, in fact# 
owes its perfection to the circumstance that it is the 
only branch of natural history# the pbmuomena of which 
are largely expressible by mathematical conceptions, 
and which can be, to a great extent, explained by the 
application of very simple physical laws. 

With regard to mathematics# it is to be observed, in 
the first place, that M. Comte mixes up under that 
head the pure relations of spa/ce and of quantity, which 
4^ properly included under the name, with rational 
mechmiics and statics# which are mathematical deve¬ 
lopments of the most general conceptions of physics, 
namely# the notions of force and of motion. Kelegating 
these to their proper place in physics, we ha^ left pure 
mathematic^ which can stand neither at the head, nor 
at the tail, of any hierarchy of the sciences, sinc^ like 
logic# it is equally related to all; though the enormous 
practical difiiculty of applying mathmuatics to the more 



ICS iStrmons, €»B«!in, anb [vm. 

-j- - —. . , ~ 

complex phsenomcna of nature removes them, for the 
present, out of its sphere. 

On this subject of mathematics^ again, M. Comte 
indulges in assertions which can only be accounted for 
by his total ignorance of physical science practically. 
AjT for example:— 

** C’cst done par I'ltade des math^matiqueB, et teufanetit par ellc, 
qne Ton pout se faire nne id4e junte et approfondie de ce que o'aat 
qu'nne tcieiice. G’est uniguement qu'oxi doit chercher k connaiba 
avoo precision la mithode generate gue Vesprit humain emploie conttam” 
meat dans touies sei reeherches positives, paroe que nidlo part ailleura 
Job questions ne sont r^solues q'une jnanidre anssi complete et les 
ddduotions proloiigces aussiHoin avoc une s^rdrit^ rigourense. C’est 
lii dgalemont que uotro entendement a donnd lea plus grandei preuves 
de aa force, parce quo les iddes qu'il y considdre aont du plua haut 
<lcgTd d’abstractiou poesible dans I'ordre positif. Touts Education 
• sfiealiftgus gui ne commence point par une telle Hude picks dofte nicee- 
saxrcment par sa dasr." * 

That is to say, the only study which can confer "a just 
and comprehensive idea of what is meant by science,” 
and, at the same time, furnish an exact conception of 
the general method of scientific investigation, is that 
which knows nothing of observation, nothing of experi¬ 
ment, nothing of induction, nothing of causation! And 
education, the whole secret of whicSi consists in proceed¬ 
ing from the easy to the difiicult, the concrete to the 
abstract, ought to be turned the other way, and pass 
from the abstract to the concrete. 

M. Comte puts a second argument In favour of his 
hierarchy of sciences thus;— 

**Uji second ooraetdro trda-csftentiel de Botie classification, c^esi 
d'fibe ndeesanirement conforme k I'ordie efiectif du ddveloppement do 
la pbilosopbie natuiellei C'est ce que vdiiSe tout ee qu'on eait de 
Ihiatoiie dee sciences.*** 

But Mr. Spencer has so thoroughly and completely 
demonstrated the absence of any correspondence between 
I **PhilOBopliie Fositirc^*! p. 91b *Ibid.t t p> 77. 
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the historical deyelopment of the sciences* and their 
position in the Comtean hierarchy, in his essay on the 
“Genesis of Science," that I shall not waste time in 
repeating his refutation. 

A thim proposition in support of the Comtean classi¬ 
fication of the sciences stan^ as follows:— 


**£n troigi^me lieu eette classification pnSsente la propri^t^ ti&S' 
lemarquable de marquer exactement la perfection relatiyo doa diff^ 
rantea sciences, laquelle consists essentiellemont dans le de 

precision dea connaissancea et dans leur co-ordination plus oti ^oins 
intime.** ^ 


1 am quite unable to unaerstanH the distinction which 
M. Comte endeavours to draw in tliis passage in spite 
of his amplifications further on. Every science must 
consistK)f precise knowledge, and that knowledge must 
be co-ordinated into gener^ proportions, or it is not 
science. When M. Comte, in exemplification of the 
statement 1 have cited, says that “les phdnombnes 
organiques ne comportent qu'une ^tude h la fois moins 
exacte et moins systdmatique que les phdnom^nes dea 
coqjs bruts," I am at a loss to comprehend what he 
means. If I aifirm that “when a motor nerve is irri¬ 
tated, the muscle connected with it becomes simultane¬ 
ously shorter and thicker, without changing its volume," 
it appears to me that the statement is as precise or exact 
(and not merely as true) as that of *the physicist who 
should say, that **when a piece of iron is heated, it 
becomes simultaneously longer and thicker and increases 
in volumenor can 1 discover any difference, m point 
of precision, between the statement of the morphological 
law that ^'animals which suckle their young have two 
occipital condyles," and the enunciation of the physical 
law that “water subjected to electrolysis is replaced by 
an equal weight of the gaselt, oxygen and hydrogen. 

^ p. 78. 
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As for anatomical or phyaiologioal investigation bmng 
less '^systematic" than that of Sie physicist or chemist, 
the assertion is simply unaccountable. The methods of 
physical science are everywhere the some in principle, 
and ^e physiological investigator who was not ''sys¬ 
tematic " would, on the whole, break down rather sooner 
than the inquirer into simpler subjects. 

Thus M. Comte's classmcation of the sciences, under 
all its aspects, appears to me to be a complete failure. 
It is impossible, in an article which is already too lon^ 
to inquire how it may be replaced by a better; and it is 
the less necessary to do so, as a second edition of Mr. 
Spencer’s remarkable essay on this subject has just been 
published. After wading through pages of the long- 
winded confusion and second-hand information of the 
"PhUpsophie Positive," at the risk of a cme c^hrafe— 
it is as good as a shower-bath to turn to the "Classi¬ 
fication of the Sciences,” and refresh oneself with Mr. 
Spencer’s profound thought, precise knowledge, and clear 
language. 

IL The second proposition to which I have committed 
myself, in the paper to which 1 have been obliged to 
refer so often, is, that the "Positive Philosophy” contains 
" a great deal which is as thoroughly antagonistic to the 
veiy essence of science as is anything in ultramontane 
CatWicism.'* 

What 1 refer to in these words, is, on the one hand 
the dogmatism and narrowness which so often mark 
M. Comte’s discussion of doctrines which he does not 
like, and reduce his expressions of opinion to mere 
passionate puenlities; as, for example, when he is 
axguing against the assumption of an ether, or when 
he is talkmg (I cannot call it arguing) against pyscho- 
logy, or political economy. On the other hand; 1 allude 
to the spmt of meddling systematization and regulation 
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wbicb animates even the *• Philosopbio Positive,** and 
breaks out» in the latter volumes of that work, into no 
uncertain foreshadowing of the anti-scientific monstro¬ 
sities of Comte’s later writings. 

Those who try to draw a line of demarcation between 
the spirit of the ** Philosophic Positive,” and that of 
the Politique” and its successors, (if I may express 
an opinion from fra^entaiy knowledge of these last,) 
must have overlooked, or forgotten, what Comte himself 
labours to show, and indeed succeeds in provingi in 
the •‘Appendice Gdndral” of thePolitique Positive.” 
“ D6s mon ddbut,” he writes, ** je tentai de fonder le 
nouveau pouvoir spiritucl que j’institue aujourd’hui” 
‘’Ma politique, loin d’etre aucuncment opposde h ma 
philosophie, en constitue teUement la suite ^ naturelle 
que celle-ci fut directement institude pour servir de base 
k celle-]h comme le prouve cet appendke.” ^ 

This is quite true. In the remarkable essay entitled 
** Considerations but le Pouvoir spiritud,” published in 
March 1826, Comte advocates the establishment of a 
** modem spiritual power,” which, he anticipates, may 
exercise an even greater influence over temporal afiairs, 
than did the Catholic clergy, at the height of their 
vigour and independence, in the twelfth century. This 
spiritual power is, in fact, to govern opinion, and to 
have the supreme control over education, in each 
nation of the West; and the spiritual powers of the 
several European peoples are to be associated together 
and placed under a common direction or souverainetd 
spiritueUe.” 

A system of "Catholicism minus Chri^ianity” was 
therefore completely organized in Comte’s mind, four 
years before the first volume of the " PhilosopUo 
Poaitivo” was written; and,naturally, the papal spirit 

> Loci, dti, Fvi&oe SuSdale, 1,6' 
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shows * itself in that work, not only in the ways X 
have already mentioned, but, notably, in the attack 
on liberty of conscience which breaks out in the fourth 
volume 

> • > 

" U ny a point do liheitd de conselenee on astronomic en physique, 
on chimio, cn physiologie mSme, on ce sens quo chaenn tronvorait 
absurde de ne pas croiro de confiance aoz principee dtablis dons Ics 
sdenees par les hommes compdtents.** 

Nothing in ultramontane Catholicism ** can, in my 
judgment^ be more completely sacerdotal, more entirely 
anti-Bcientihc, than this dictum. All the great steps in 
the advancement of science have been made by jupt 
those men who have not hesitated to doubt the prin¬ 
ciples established in the sciences by competent persons;" 
and the great teaching of science—^the great use of it as 
an instrument of mental discipline—^is its constant incul¬ 
cation of the maxim, that the sole ground on which any 
statement has a right to be believed is the impossibility 
of refuting it. 

Thus, without travelling beyond the limits of the 
"Philosophie Positive," we find its author contempla¬ 
ting the establishment of a system of society, in which 
an organised spiritual power shall over-ride and direct 
the temporal power, as completely as the Innocents and 
Oregoiys tried to govern Europe in the middle ages j and 
repudiating the exercise of lioeity of conscience against 
the **hommes compiUsnta^ of whom, by the assium- 
tion, the new pnesthood would be composed. TVas 
Mr. Congreve as forgetful of this, as he seems to have 
been of some other ports of the ** Philosophie Positive,” 
when he wrote, wt ”in any limited, careful use of 
the term, no candid man cordd say that the Positive 
Philosophy contained a great deal as thoroughly anta* 
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gonistic to [the vexy essence of^] science as Catholi¬ 
cism"? 

M. Comte, it will have been observed, desires to retain 
the wholo of Catholic organization; and the logical 
practical result of this part of his doctrine would be 
the establishment of something corresponding with that 
eminently Catholic, but admittedly anti-scientide^ insti* 
tution—the Holy Office. 

1 hope I have said enough to show that I wrote the few 
' lines 1 devoted to M. Comte and his philosophy, neither 
unguardedly nor ignorantly, still less mauciouidy* I 
sh^ be sorry if what I have now added, in my own 
justification, should lead any to suppose that I think 

Comte’s works worthless; or that 1 do not heartily 
respect, and sympathise with, those who have been im¬ 
pelled by him to think deeply upon social j^blcms, 
and to strive nobly for social regeneration. It is the 
virtue of that impulse, I believe, which will save 
the name and fame of Auguste Comte from oblivion. 
As for his philosophy, I port with it by quoting 
his own words, reported to me by a quondam Comtist, 
now on eminent member of the Institute of Fiance, 
M. Chai’les Hobin:— 

La Philosophio eat une tentative tneessonte de Tesprit tnunaiti ponr 
arriver an xepoa: mais elle ae txouve inceaaamnont auaei d6rang6e pur 
lea progr&a continua de la acienee. Le Uk vi^^t pour la pbiloaoplie 
robugation de refaiie chaque aoir la mth&se de sea conceptiana; et 
tm jour viendia ob Hxomma xaisoimaDla ne feia phu d'oatre pii^ie 
daaoia** 

* Mr. Congtere leavea out fbeaeiidpartaiit W8id% whuh ahoir fhatirefier 
tdtbaapirit,aikdiket tatbedataUa olacieiuxb - 
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ON A PIECE OF CHALK. 

A LECTURE TO WOREINO MEN. 

If a well were to be sunk at our feet in the midst of 
the city of Norwich, the diggers would very soon find 
themselves at work in that white substance almost too 
soft to bo called rock, with which we are all familiar as 
“chalk.'' 

Not only here, but over the whole county of Norfolk, 
the welbsinkcr might carry his shaft down many hundred 
feet without coming to the end of the chalk; and, on 
the Boa-coast, where the waves have pared away the 
face of the land which breasts them, the scarped faces 
of the high cliffs are often wholly formed of the same 
material. Noithwsqrd, the chalk may be followed as far 
as Yorkshire; on the south coast it app«^ars abruptly 
in the picturesque western bays of Dorset, and brealm 
into the Needles of the Isle of Wight; while on the 
shores of Kent it supplies that long line of white cliffs 
to which England owes her name of Albion. 

Were the thin soil which covers it all wadied away, 
o curved band of white chalk, here broader, and there 
narrower, might be followed diagonally across England 
from Lulworth in Dorset, to Flamborough Head in 
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Yoxkshixe—a distance of over 280 miles as the dow 
ffies. 

From hand to the North Sea, on the east, and the 
Channel, on the south, the chidk is lari^y hidden hy 
other deposits; but, except in the WeaQ of Kent and 
Sussex, it enters into the very foundation of all the 
south-eastern countieSt 

Attaining, os it does in some places, a thickness of 
more than a thousand feet the English chalk must be 
admitted to be a mass of considerable magnitude. 
Nevertheless, it covers but ah insimificant portion of 
the whole area occupied by the chalk formation of the 
globe, which has precisely the same general characters 
os ours, and is found in detached patchest, some lcs% 
and others more extensive, than the English 

Chalk occurs in north-west Ireland; it stretches over 
a large part of France,—^the chalk which underlies Paris 
being, in ffict, a continuation of that of the London 
hasin; it runs through Denmark and Central Europe, and 
extends southward to North Africa; while eastwai^, it 
appears in the Crimea and in Sma, and may be traced 
os far as the shores of the Sea of Aral, in Central Asia. 

If all the points at which true chalk occurs were 
circumscribed, they would lie within an iirregular oval 
about 3,000 miles in long diameter—^the area of which 
would be as great as that of Europe, 'Und would many 
times exceed that of the largest existing inland sea— 
the Mediterranean. 

Thus the chalk is no unimportant element in the 
masonry of the earth's crust, and it impresses a peculiar 
stamp, varying with the conditions to which it is 
expos^ on the scen^ of the districts in which it 
occurs. The undulating downs and rounded coombs, 
covered with swect-giassed tnrf^ of our inland chalk 
country, have a peacefully domestic and muttozh 
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suggesting prettincss, but can hardly be called cither 
grand or bccautifuL But on our southern coasts, the 
wall-sided cliffs, many hundred feet high, with Vast 
needles and pinnacles standing out in the sea, sharp 
and solitary enough to serve as perches for the wary 
cormorant, confer a wonderful beauty and grandeur 
upon the chalk headlands. And, in the Easty dinlk has 
its share in the formation of some of the most venerable 
<if mountain ranges, such as the Lebanon. 

What is tills wide-spread component of the surface of 
tlie earth ? and whence did it come ? 

You may think this no very hopeful inquiry. You 
may not unnaturally suppose that the attempt to solve 
such problems as these can lead to no result, save that 
of entangling the inquirer in vague speculations, in- 
(tapable of refutation and of verification. 

• If su(th were really the case, I should have selected 
some other subject than a “piece of chalk” for my 
discourse. But, in truth, after much deliberation, I 
have been unable to think of any topic w’hich would so 
well enable me to lead you to see how solid is the foun¬ 
dation upon which some of the most startling conclusions 
of physical science rest 

A gi'cat chapter of the history of the world is written 
in the chalk. Few passages in the history of man can 
be supported by suck an overwhelming mass of direct 
and inaircct evidence as that which testifies to the truth 
of th0 fi-j^ment of the history of the globe, which I hope 
to enable you to read, with your own eyes, to-night. 

Let me add, that few chapters of human history have 
a more profound significance for ourselves. 1 weigh 
my words well when I assert, that the man who shomd 
know the true history of the hit of chalk which every 
carpenter carries about in his brecches-pocket, thougjb 
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ignorant of all other history, is likely, if he will think 
his knowledge out to its ultimate resulte, to h%ve a truer, 
and therefore a better, conception of this ^wonderful 
universe, and of man's relation to it^ than the most 
learned student who is deep-read in l^e records of 
humanity and ignorant of those of Nature. 

The language of the chalk is not hard to Icam, >ot 
nearly so hard as Latin, if you only want to get at the 
broad features of the story it has to tell; find I pro¬ 
pose that we now set to work to' spell tJiat stoiy out 
together. 

We all know that if we ‘•burn” chalk the result 

quicklime. Chalk, In fact, is a compound of carbonic 
acid gas, and lime, and w^hen you make it very hot the 
carlwnic acid flics away and the lime is left. 

By this method of procedure we see the lime, but we 
do not see tlK5 carbonic acid. If, on the other hand, you 
wore to powder a little chalk and drop it into a good 
deal of strong vinegar, tliere would be a great bubbling 
and fizzing, and, finally, a clear liquid, in which no sign 
of chalk would appear. Here you see the cfirbonic acid 
in the bubbles; the lime, dissolved in the vinegar, 
vani.'shes from ,‘^ight. There are a great many other 
ways of showing that chalk is essentially nothing but 
carbonic acid and quicklime. Chemists enunciate the* 
r(*^ult of all the experiments which prove this, by 
stating that chalk is almost wholly composed of ** car¬ 
bonate of lime." 

It is desirable for us to start from tbe knowledge of 
this fact, though it may not seem to help us very far 
towards what wo seek. For carbonate of lime is a widely- 
spread substance, and is met with under very various 
conditions. All sorts of limestones are composed of 
more or less pure carbonate of Hme. The crust which 
is often deposited by waters which have drained through 

21 
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limestone rocks, in the form of what are called stalag¬ 
mites and stalactites, is carbonate of lime. Or, to take 
a more familiar example, the fur on the inside of a tea¬ 
kettle is carbonate of lime ; and, for anything chemistry 
tells ns to the contrary, the chalk might be a kind ol 
gigantic fur upon the bottom of the earth-kettle, which 
is kept pretty hot below. 

Let us try another method of maldng the chalk tell 
us its own history. To the unassisted eye chalk look? 
•imply like a very lobse and open kind of stone. But 
it is po^^ible to grind a slice of chalk down so thin that 
you can see through it—until it is thin enough, in fact, 
to bo examined with any magnifying power that may 
be thought desirable. A thin slice of the fur of a 
kettle might be made in the same way. If it were 
I'xumincd microscopically, it would show itself to be 
a more or less distinctly laminated mineral substance, 
and notliing more. 

But the slice of chalk presents a totally different 
appearance when placed under the microscope. The 
general mass of it is made up of very minute granules. 
out, imbedded in this matrix, are innumerable bodies, 
some sin oiler and some larger, but, on a rough average, 
not more than a hundredth of an inch in diameter, 
^having a well-defined shape and stnictirc. A cubic 
inch of some specimens oi chalk may contain hundred? 
of thousands of these bodies, compacted together ;|iitb 
incalculable millions of the granules. 

The examination of a tran^arent slice gives a good 
notion of the manner in which the components of the 
chalk ore arranged, and of their relative proportions. 
But, by rubbing up some chalk with a brush in water 
and then pouriim off the milky fluid, so as to obtain 
sediments of difircrent degrees of fineness, the granules 
a:id the minute rounded bodies m;.y be pretty well 
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separated from one another, and submitted to micro¬ 
scopic examination, either as opaque or as transparent 
objects. By combining the views obtained in these 
various methods, each of the rounded bodies may be 
proved to be a beautifully-constructed calcareous fabric, 
made up of a number of chambers, communicating freely 
with one another. The chambered bodies are of various 
forms. One of the commonest is something like a 
badly-grown raspbcixy, being formed of a number of 
nearly globular chambers of different sizes congregated 
togetner. It is called GlohigeHnat and some specimens 
of chalk consist of little else than Glohigerinm and 
granules. 

Let US fix our attention upon the Glohigerina. It is 
the spoor of the game we are tracking. If we can loam 
what it is and what arc the conditions of its existence, 
we shall see our way to the origin and past history of 
the chalk. 

A suggestion \vhich may naturally enough present 
itself is, that these curious bodies are the result of some 
process of aggregation which has taken place in the 
carbonate of iime ; that, just as in winter, the rime on 
our windows simulates the most delicate and elegantly 
arborescent foliage—proving that the mere mineral water 
may, under certain conditions, assume the outwanl form 
of organic bodies^—so this mineral substance, carbonate 
of lime, hidden away in the bowels of the earth, has 
taken the shape of these chambered bodies. I am not 
raising a merely fanciful and unreal objection. Very 
learned men, in former days, have even entertained the 
notion that all the formed things found in rocks ore of 
this nature; and if no such conception is at present 
held to be admissible, it is because long and varied 
experience has now shown that mineral matter never 
does assume the form and stimcture we find in fossils, 
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If any one wore to try to persuade you that an oyster- 
shell (which is also chiefly composed of carbonate of 
lime) had crystallized out of sea-water, I suppose you 
would laugh at the absurdity. Your laughter would 
1x3 juslifled by the fact that all experience tends to 
show that oyster-shells arti formed by the agency of 
o}'stors, and in no other way. And if there were* no 
better reasons, wo should be justified, on like grounds, 
in believing that Glohigerina is not the product of any¬ 
thing but vital activity. 

Happily, however, better evidence in proof of the 
organic nature of the Glohigemnce than that of 5 >naJogy 
is forthcoming. It so happens that calcareous skeletons, 
exactly similar to the Glchigerinm of the chalk, are 
being formed, at the present moment, by minute living 
creatures, which flourish in multitudes, literally more 
numerous than the sands of the sea-shore, over a Large 
extemt of that part of the earth’s surface which is 
covered by the ocean. 

The history of the discovery of these living Gldbi- 
(fevince, and of the part which they play in rock 
building, is singular enough. It is a discovery which, 
like otiiers of no less scientifle importance, has arisen, 
incidentally, out of -work devoted to veiy diflerent and 
excec^dingly practical interests. 

When men first took to the sea, they speedily learned 
to look out for shoals and rocks; and the more the 
burthen of their ships increased, more imperatively 
neccssaiy it became lor sailors to ascertain with precision 
the depth of the waters they traversed. Out of this 
necessity grew the use of the lead and sounding line; 
and, ultimately, marmo-suirve3ring, which is the recording 
of the form of coasts and of the depth of the sea, as 
ascertained by the sonnding-lead, upon charts. 

At the same time, it became desirable to ascertain 



IX.] 


181 


<Dn a ‘ 

and to indicate the nature of the aea*bottom, since this 
circumstance greatly affects its goodness as holding 
ground for anchors. Some ingenious tar, whose name 
deserves a better fate than the oblivion into which it 
has fallen, attained this object by "arming” the bottom 
of the lead witli a lump of gre«ise, to wbiedi nmre or less 
of the sand or mud, or broken shells, as the case might 
be, adhered, and was brought to the surface. But, 
however well adapted such an apparatus might be for 
rough nautical purposes, scientific accuracy could not be 
expected from the armed leiid, and to remedy its defects 
(especially when applied to sounding in great depths) 
Lieut. Brooke, of the American Niivy, some years ago 
invented a most ingenious machine, by which a consuler- 
able portion of the sjipcrficia] layer of the sea-bottom 
can bo scooped out and brought up, from any depth to 
which the lead descends. 

In 1853, Lieut. Brooke obtained mud from the bottom 
of the North Atlantic, between Newfoundland and the 
Azores, at a depth of more than 10,000 feet, or two 
miles, by the help of this sounding apparatus. ^The 
specimens wore sent for examination to Ehrenbcrg of 
Berlin, and to Bailey of West Point, and those able 
microscopists found that this decp>sca mud was 
almost entirely composed of the skeletons of living 
organisms—the greater proportion of these being just 
like the Ghhigerinw already known to occur in the 
chalk. 

Thus far, the work had liecn carried on simply in tln^ 
interests of science, but Lieut. Brooke's method of sound¬ 
ing acquired a high commercial value, when the enter¬ 
prise of laying down the telegraph-cable between this 
country and the United States was undertaken. For 
it became a matter of immense importance to know, 
not only the depth of the sea over the whole line along 
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which the cable was to be laid, bnt the exact nattne of 
the bottom, so as to guard against chances of cutting or 
fraying the strands of that costly rope. The Admiralty 
consequently ordered Captain Dayman, an old fiiend and 
shipmate of mine, to ascei*tain the depth over the whole 
line of the cable, and to bring back specimens of the 
bottom. In former days, such a command as this might 
Lave sounded very much like one of the impossible things 
which the young prince in the Fairy Tales is ordered to 
do before he can obtain the hand of the Princess. How¬ 
ever, in the mouths of June and July 1857, my friend 
peiformcd the task assigned to him with great expedition 
and precision, wthout, so far as 1 know, having met with 
aqy. reward of that kind. The specimens of Atlantic 
mud which he procured were sent to me to be examined 
and reported upon.* 

The result of all these operations is, that we know the 
contours and tlie nature of the surface-soil covered by 
the North Atlantic, for a distance of 1,700 miles fix}m 
east to west, as well as we know that of any part oi 
the diy land. 

It is a prodigious plain—one of the widest and most 
even plains in the world. If the sea were drained off, 
you might drive a wagon aU the way from Valentia^ on 
1 lie west coast of Ireland, to Trinity Bay, in Newfound¬ 
land. And, except upon one sharp incline about 200 
miles from Valentiat I am not quite sure that it would 
even be necessary to put the skid on, so gentle are the 
ascents and descents upon that long route. fVom Valentia 

* Sm ^^pondix to Captain Da^nnioi’a ** Deep^raa Soandings in tho Noftii 
Atlantic Ocean, betcreen InlaDo. and Newfoundland, niada in 
Cj/efoM. Pttbliidied by Oirdcr of the Loida Couimissioners of the Adnthalty, 
ISaB." have since fomed the subject of an elabomte Memoir 

Messfi. Paiker and Jones, published in the l^hiUmpkical Tran$adiont fir 
IhCa. 
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the road would lie down-hill for'il^bQint 200 mOes to tiio 
point at which the bottom is now* ooTered by l»700 
fathoms of sea-water, ^hen would come the central 
plain, more than a thousand miles wide, the inequalities 
of the surface of which would bo hardly perceptible, 
though the depth of water upon it now varies from 
10,000 to 15,000 feet; aiM there are places in which 
Mont Blanc might be sunk without showing its peak 
above water. Beyond this, the ascent on the American 
side commences, and ^dually leads, for about 300 
miles, to the Newfoundland ^ora 

Almost the whole of the bottom of this central plain 
(which extends for many hundred miles in a nortli and 
south direction) is covered by a fine mud, which, when 
brought to the surface, dries into a greyish-white fiittble 
substance. You can write with this on a blocklward, if 
you are so inclined; and, to the eye, it is quite like very 
soft, greyish chalk. Examined chemically, it proves to 
be composed almost wholly of carbonate of lime; and if 
you make a section of it, in the same way as that of the. 
piece of chalk was made, and view it with the micro¬ 
scope, it presents innumerable Ghbigerince embedded 
in a granular matrix. 

Thus this deep-sea mud is substantially chal^ I say 
substantially, because there are a good many minor dif¬ 
ferences ; but as these have no bearing on the question 
immediately before us,—which is fbe nature of the 
Glohigerinm of the chalk,—^it is unnecessaiy to speak 
qI them. 

Ghhigerina of eveiy size, from tiie smallest to the 
largest, are associated together in the Atlantic mud, and 
the chambers of many are filled by a soft animal matter. 
This soft substance is, in fiict, the remains of the creature 
jo which the Gldbigerina shell, or rather skeleton, owes 
its existence—and which is an animal of the simplest 
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imaginable descriptioiL It is, ia fact, a mere particle 
of living without defined parts of any kind— 

without a mouth, nerves, muscles, or distinct organs, 
and only manifesting its vitality to ordinary observation 
by thrusting out and retracting firom all parts of ilB 
surface, long filamentous processes, which serve for arms 
and legs. Yet this amorpholls particle, devoid of every¬ 
thing which, in the higher animals, we call organs, is 
c:ij>ablc of feeding, growing, and multiplying; of sepa¬ 
rating from the ocean the small proportion of carbonate 
of limg. which is dissolved in sea water; and of 
building up that substance into a skeleton for itsell‘, 
according to a pattern which can be imitated by no 
other known agency. * 

The notion that animals can live and fiourish in the 
sea, at the vast depths from which apparently living 
Glohigcrims have been brought up, docs not agree very 
well with our usual conceptions respecting the conditions 
of animal life; and it is not so absolutely impossible as 
it might at first sight a])pear to be, that the GlohigerifUB 
of the Atlantic sca-bottom do not live and die where 
they arc found. 

As 1 have mentioned, the sotmdings from the great 
Atlantic plain are almost entirely mme up of Glohi- 
geriticB, with the granules which have been mentioned, 
and some few other calcareous shells; but a small per> 
contage of the chalky mud—^perhaps at most some five 
per cent, of it^ia of a different nature, and consists of 
shells and skeletons composed of silex, or pure fiint. These 
silicious bodies belong partly to the lowly vegetable 
organisms which are called JjicLtOTnacecB, and partly to 
the minute, and extremely simple, animals, termed 
JS^dioiarta, It is quite certain that these creatures 
d^ not live at the bottom of the ocean, but at its 
jM^ce—^whero they may be obtained in prodigious 



185 



®n » 



numbers by the use of a pti^ierly constructed net 
Hence it follows that these silicious organisms, though 
* they are not heavier than the lightest dust must have 
fallen, in some cases, through mteen thousand feet of 
water, before they leached their final resting-place on 
the ocean fioor. And, considering how large a surface 
these bodies expose in proportion to their weight, it 
is probable that they occupy a great length of time 
in making their burial journey from the surface of the 
Atlantic to the bottom. 

But if the Eadioiaria and Diatoms are tb\ia rained 
upon the bottom of the sea, from the siipcrficijil layer 
of its whalers in which they pass their lives, it is ob¬ 
viously possible that the Glohigerincs may be similarly 
derived; and if they were so, it w’ould be much more 
easy to understand how they obtain their sujiply of food 
than it is at present Nevertheless, the positive and 
negative evidence all points the other way. The 
skeletons of the full-grown, deep-sea Glohigerinw arc 
sd remarkably solid and heavy in proportion to their 
surface as to seem little fitted for floating; and, as a 
matter of fact, thejr are not to bo found along with the 
Diatoms and Madtalana, in the uppermost stratum of 
the open ocean. 

It has been observed, again, that the abundance of 
GlobigeriTUB, in' proportion to other prganisms, of like 
kind, increases with the depth of the sea; and that 
deep-water GlMgerincB are laiger than those which live 
in shallower parts of the sea; and such facts negative 
the supposition that these organisms have been swept by 
currents from the shallows into the deeps of the Atlantic. 

It therefore seems to be hardly doubtful that these 
wonderful creatures live and die at the depths in which 
they ore found^ 

^JDoiing the hroiie cf H3f.3, oonuniuided hgr Sir leogvld 
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However, the important poants for ns are, that the 
living GhhigerincB arc exclusively marine animals, the 
skeletons of which abound at the bottom of deep seas;' 
and that there is not a shadow of reason for b^eying 
that the habits of the Glohigerinas of the chalk differed 
from those of the existing species. But if this be true, 
there is no escaping the conclusion that the chalk itself 
is the dried mud of an ancient deep sea. 

In working over the soundin]^ collected bp Captain 
Dayman, I was surprised to find that many of what 
I have ctillcd the “ granules ” of that mud, were not, as 
one might have been tempted to think at first, the mere 
powder and waste of Glohigerinm^ but that they had a 
definite form and size. 1 termed these bodies ** cocco- 
Utksl* and doubted theii* organic nature. Dr. Wallich 
verified my observation, and added the interesting 
discovery that, not unfrequently, bodies similar to these 
“coccoliths" were aggregated together into spheroids, 
which be termed ** coccospJieres” So far as we knew, 
these bodies, the ^nature of which is extremely puzzling 
and problematical, were peculiar to \he Atlantic 
soundings. 

But, a few years ago, Mr. Sorby, in making a careful 
examination of the chalk by means of thin sections and 
otherwise, observed, as Ehrenbcrg had done before bjin, 
that much of its granular basis possesses a definite fomi. 
Comparing these formed particles with those in the 

M'Cliatoclt, in ISGO, living star>flsh won bionj^4 np, clingiitt to tho lowest 
part of tho sounding'line, from a dep^ of fitthoms, imdway l^tween 
Capo FmmwoH, in Oreonland,andtheRoekallbanks. Dr. Wallichasoertamed 
that the sesrhottom at this point consisted of tho ordinary QUt^enna ooze, 
and tiiat the stomachs of the stst«fishes were fiill of GUAtgeriim. ^ This 
discovery remoYM all objections to the existence of living Olobigennm at 
groat depths, which, ore based upon the snpposed difBoidty of maintaining 
animal life under sudi oimditions; and it throws the burden of proof upon 
those who object to the supposition that the Globigerinm Uvo ana die wheve 
they are fouiid. 
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Atlantic soundings, he fotuid the two to be identical; 
and ^os proved that the chalk, like the soundings, 
contains these mysterious cocooliths and coccospheres. 
Here was a farther and a most interesting confirmation, 
from internal evidence, of the essential identity of the 
chalk with modem deep-sea mud. GhhigerinWy cocco- 
liths, and coccospheres arc found as the <^ief constituents 
of both, and testify to the general similarity of the con¬ 
ditions under which both have been formed.^ 

The evidence fumisbed by the hewing,' facing, and 
BU2)erposition of tbo stones of the Pyramids, that these 
structui’es were built by men, has no greater weight 
than the evidence that the chalk was built by Globi- 
gerincB; and the belief that those ancient pyramid- 
builders were terrestrial and air-hreatliing creatures like 
ourselves,, is it not better biised than the conviction that 
the chalk-makers lived in the sea. 

Cut as our belief in the building of the Pyramids by 
men is not only grounded on tlie iutemtu evidence 
afforded by these structures, but gathers strength from 
multitudinous collateral proofs, and is clinched by tlic 
total absence of any reason for a contrary belief; so the 
evidence drawn froih the GloherigincB that the chalk is 
ail ancient sea-bottom, is fortified by innumerable inde¬ 
pendent lines of evidence; and our belief in the truth 
of the conclusion to which all positive testimony tends, 
receives negative justification from the fiict that 

no other hypothesis has a shadow of foundation. 

It may he worth while briefly to consider a few of 
these collateral proofs that the chalk was deposited at 
the bottom of me sea. 

^ I hun xecently tcaced out the develcmment d tbc ** creodiths ” from a 
(liameter of of ao ioeb up to tbw largest sise (which im 

and ao Jimgw aooUt that they ai« produced ty isdependent oigrtniama, which, 
like the Owbigermix, live and die at the Ixittom ^ the see. 
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The {^eat ma.ss of the chalk is composed as we have 
seen, of tlie skeletons of GlohigerinoB, and other simple 
organisms, imbechled in granular matter. Here and 
there, however, this hardened mud of the ancient* sea 
reveals the reniains of higher animals which have lived 
and died, and left their hard parts in the mud, just as 
tlio oysters die and leave their shells behind them, in the 
rnud of the present seas. 

'.rhere are, at the present day, certain groups of animais 
which are never found in fresh waters, being unable to 
live anywhere but in the sea. Such are the corals; those 
corallines which are called Polyzoai those creatures 
which fabricate the lamp-shells, and are called 'Brachia-. 
poda; the pearly Nautilus, and all animals allied to 
it; and all the forms of sca-urchins and star-hshes. 

Not only are all these creatures confined to salt water 
at the present day; but, so far as our records of the past 
go, the conditions of their existence have been the same : 
iience, their occurrence in any deposit is as strong 
evidence as can be obtained, that that deposit was 
formed in the sea. Now the remains of animals of all 
the kinds which have been enumerated, occur in the 
ehalk, in greater or less abundance; while not one of 
those forms of shell-fish which are characteristic of fresh 
water has yet been observed in it. 

When we consider that the remains of more than three 
thousand distinct species of aquatic animals have been 
discovered among the fossils of the chalk, tli&t the great 
majority of them are of such forms as are now met with 
only in the sea, and that there is no reason to believe 
that any one of them inhabited ire^ water—the collateral 
evidence that the chalk represents an ancient sea-bottom 
acquires as great force as the proof derived from the 
nature of the chalk itself I think you will now allow 
that 1 did not overstate my case when 1 asserted that 
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we have as fdrong grounds for believing that all the viuit 
area of dry land, at present ocbupied by the chalk, was 
once at the bottom of the sea, as we^have for any matter 
of history whatever; while there is no justification for 
any other belief. 

No less certain it is that the time during which 
the countries we now call south-east England, France. 
Germany, Poland, Kussia, Eg^t, Arabia, Syria, were 
more or less completely covered by a deep sea, was of 
considerable duration. 

AVe have already seen that the chalk is, in places, 
more thfin a thousand feet thick. I think you will 
agree with me, that it must have taken some time for 
the skeletons of animalcules of a hundredth of an inch in 
diameter to heap up such a mass as that. I have said 
that throughout the thickness of the chalk the remains 
of other animals arc scattered. These remains are often 
in the most exquisite state of prescr^’'ation. The valves 
of the shell-fishes are commonly adherent; the long 
spines of some of the searurchiiis, which would l)e de¬ 
tached by the smallest jar, often remain in their places. 
In a word, it is certain that these animals have lived 
and died when the place which they now occupy \vas 
the surface of as much of the chalk as had then been 
deposited ; and that each has been covered up by the 
layer of Ghhigerina mud, upon which the creatures 
imbedded a little higher up have, in like manner, lived 
and died. But some of these remains prove the existence 
of reptiles of vast size in the chalk sea. These livf‘d 
their time, and had their ancestors and descendants, 
which assuredly implies time, reptiles being of slow 
growth. 

There is more curious evidence, again, that the process 
of covering up, or, in other words, the deposit of Globi- 
gerina skeletons, did not go on very fast It is demon- 
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strable that an animal of the cretaceous sea might die» 
that its skeleton might lie uncov^d upon the sea-bottom 
long enough to lose all its outward coverings and appen¬ 
dages by putrefaction ; and that, after this lad happeiled» 
another animal might attach itself to the dead and naked 
skeleton, might grow to maturity, and might itself die 
before the calcareous mud had buried the whole. 

Cases of this kind are admirably described by Sir 
Charles Lycll. He speaks of the frequency with which 
geologists find in the chalk a fossilized sea-urchin, to 
which is attached the hnver valve of a Crania, This 
is a kind of shell-fish, with a shell composed of two 
pieces, of which, os in the oyster, one is fixed and the 
other free. 

“The upper valve is almost invariably wanting, 
though occasionally found in a perfect state of pre¬ 
servation in the white chalk at some distance. In this 
case, vro see clearly that the sea-urchin first lived from 
youth to age, then died and lost its spines, which were 
carried away. Then the young Crania adhered to the 
hared shell, grew and perished in its turn; after which, 
the upper valve was separated from the lower, before 
the Echinus became enveloped in chalky mud.” ^ 

A specimen • in the Museum of Practical Geology, in 
London, still further prolongs the period which must have 
elapsed between the deatli of the sea-urchin, and its burial 
by the Globigerinm. For the outward face of the valve of 
a Crania, which is attached to a sea-urchin (Micraste'i), 
is itself overrun by an incrusting coralline, which spreads 
thence over more or less of the surface of the sea-urchin. 
It follows that, after the upper valve of the Crania fell 
off, the surface of the atta^ed valve must have remained 
exposed long enough to allow of the ^wth of the whole 
coralline, since coi^ines do not live imbedded in mud. 

1 ** Elomeiito of Qeologr,* by Sir Chailet Bart FJLS^ p, 83. 
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The progress of knowledge inay» one day^ enable us 
to deduce ficom such facts as these the maximum rate 
at which the chalk can have accumulated, and thus to 
arrive at the minimum duration of the chalk period. 
Suppose that the valve of tlie Crania upon which a 
coralline has fixed itself in the way just described, is so 
attached to the sea-urchin that no port of it is more than 
an inch aljove the face upon which the sea-urchin rests. 
Then, as the coralline could not have fixed itself, if the 
Crania had been covered up with chalk mud, and 
could not have lived had itself been so covered, it follows, 
that an inch of chalk mud could not havo accumulated 
within the time between tbe death and decay of the soft 
parts of the sea-urchin and the growth of the coralline to 
the full size which it has attained. If the decay of tho 
soft parts of the sea-urchin ; the attachment, growth to 
maturity, and decay of the Crania ; and tlie subsequent 
attachment and growth of tho coralline, took a year 
(which is a low estimate enough), the accumulation of 
the inch of chalk must have taken more than a year : 
and the deposit of a thousand feet of chalk must, 
consequently, have taken more than twelve tliousand 
years. 

The foundation of all this calculation is, of course, a 
knowledge of the length of time the Crania and the 
coralline needed to attain their full size.; and, on this 
head, precise knowledge is at present wanting. But 
there are circumstances which tend to show, that nothing 
like an inch of chalk has accumulated during the life of 
a Crania; and, on any probable estimate of the length 
of that life, the chalk period must have had a much 
longer duration than that thus roughly assigned to it 

Thu^ not only b it certain that the chalk is the mud of 
an ancient sea-bottom : but it is no less certain, that tho 


192 Sirmons, ^ssajs, anb l^* 

chalk sea existed during an extremely long period, though' 
we may not be prepared to give i^reciae estimate of ttie 
length of that period in years. Ine relative duration is 
clcOT, though the absolute duration may not be dcfina^blo. 
The attempt to affix any precise date to .the period at 
which the chalk sea began, or ended, its existence, is 
baffled by difficulties of the same kind. But the rela¬ 
tive age of the cretaceous epoch may be determined 
with us gr(}at ease and certainty as the long duration 
of that epoch. 

You will have heard of the interesting discoveries 
recently made, in various parts of Western Europe, of 
flint implements, obviously worked into shape by humau 
hands, under circumstances which show conclusively that 
man is a very ancient denizen of these regions. 

It has hcen proved that the old populations of Europe, 
whose existence has been revealed to us in this way, con¬ 
sisted of savages, such as the Esquimaux are now ; that, 
in the country which is now France, they hunted the 
iviudecr, and were familiar with the ways of the mam¬ 
moth and the bison. The physical geography of France 
was in those days differ(int from what it is now—^the 
river Somme, for instance, having cut its bed a hundred 
feet deeper between that time and this; and, it is pro¬ 
bable, that the climate was more'*“like that of Canada 
or.Siberia, than that of Western Europe. 

Tlie existence of these people is forgotten oven in the 
traditions of the oldest historical nations. The name 
and fame of tliem had utterly vanished until a few 
years back; and the amount of physical change which 
has been ciioctcd since their day, renders it more than 
probable that, venerable as are some of the historical 
nations, the vrorkers of the chipped ffints of Hoxne or 
of Amiens are to them, os they are to us, in point of 
antiquity; 
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g^erations of men the greatest age that can possibly be 
clainti^ for them, they are not older than tim drifts or 
boulder day, which, in comparison with the chalk, is 
but a very juvenile deposit. You need ^ no further 
^aa your own sea^boam for evidence nf mis fact" At 
one of the most charming spots on the coast of Norfolk, 
Cromer, you will see the toulder clay forming a vast 
mass, which lies upon the chalk, and must conseq|ueutly 
have come into existence after it Huge boulders of 
chalk are, in fact, included in the clay, and have evi¬ 
dently b^n brought to the position they now occupy, 
by the same agency as that which has planted blocks of 
fyenite from Norway side by side with them. 

The chalk, then, is certainly older than the boulder 
clay. If you ask how much, I will again take you no 
further tlian the same spot upon your own coasts for 
evidence. 1 have spoken of the boulder clay and drift 
as resting upon the chalk. That is not strictly true. 
Interposed between the chalk and the drift is a compa¬ 
ratively insignificant layer, containing vegetable matter. 
But that layer tells a wonderful history. It is full of 
stumps of trees standing as they grew. Fir-trees are 
there with their cones, and hazel-bushes with their nuts; 
there stand the stools of oak and yew trees, beeches and 
alders. Hence this stratum is appropriately called the 
"forest-bed.” 

It is obvious that the chalk must have been upheaved 
and converted into dry land, before the timber trees 
could grow upon it As the bolls of some of these trees 
are from two to three feet in diameter, it is no less clear 
that the dry land thus formed remained in the same 
condition for long agea And not only do the remains 
of stately oaks and well-grown firs testify to the durati<m 
of this condition of things, hut additional evidence to 
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the same effect is afforded by the abundant remains of 
elephants^ rhinoceroses, hip^poTOtamuaes, and other great 
wild beasts, which it has yielded to the zealous seai^ of 
such men as the Eev. Mr. Ounn. 

When you look at such a colleclian as he has formed^ 
and bethink you that these elephantine bones did veritably 

n their owners about, and these great mndera crunch, 
6^ dark woods of which the mrest>bed is now the 
only trace, it is impossible not to feel that they are as 
good evidence of the lapse of time as the annual rings 
of the tree-stumps. 

Thus there is a writing upon the wall of cliffs at 
Cromer, and whoso runs may read it It teUs us, with 
an authority which cannot be impeached, that ‘^the 
ancient sea-bed of the chalk sea was raised up, and 
remained dry land, until it was covered with forest, 
stocked with the great game whose spoili have rejoiced 
your geologists. How long it remained in that condition 
cannot be said ; but ** the whirligig of time brought its 
mvenges" in those days as in these. That dry land, 
with the bones and teeth of generations of long-lived 
elephants, hidden away among Sie gnarled roots and dry 
leaves of its ancient trees, sank gr^udly to the bottom 
of the icy ^a, w'hich covered it with huge masses of 
drift and boulder clay. Sea-beasts, such as the walrus, 
now restricted to the extreme north, paddled about where 
birds had twittered among the topmost twigs of the fir- 
trees. How long this state of things endured we know 
not, but at length it came to an end. The upheaved 
glacial mud hardened into the soil of modem'x^orfolk. 
Foresta grew once more, the ;^olf and the beaver re¬ 
place^ the reindeer and the ‘‘Elephant; and at length 
what'^wo call the histoiy of England dawned. 

Thus you have, within the limits of your own county, 
pi'oof that the chalk can justly claim a very much 
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greater antiquitj than even the oldest phiMcal traces of 
manldnd. Bnt we may go further and aencionstrate, 
Evidence of the same authority as that which testifies to 
the existence of the fathw of men, that the dialk is 
vastly older than Adam himself. 

The Book of Genesis informs us that Adam, immediately 
upon his creation, and before the appearance of Eve^ was 
placed in the Garden of Eden, ue problefiif^of the 
geographical position of Eden has greatly vexed the 
spirits of the learned in such matters, but there is one 
point respecting which, so far asl know, no commentator 
^ ever raised a doubt. This is, that of the four rivers 
which are said to run out of it, Euphrates and Hiddekel 
* are identical with the rivers now known by the names of 
Euphrates and Tigris. 

s But the whole country in which these mighty rivers 
taKo their origin, and through which they run, is 
composed of rocks which arc either of the same age as 
the chalk, or of later date. So that the chalk must not 
only have been formed, but, after its formation, the time 
required for the deposit of these later rocks, and for their 
upheaval into dry land, must have elapsed, before the 
smallest brook which feeds the swift stream of **tlie 
great river, the river of Babylon,” began to flow. 

Thns, evidence which cannot be rebutted, and which 
need not be strengthened, though if time permitted 
I might indefinitely increase its quantity, compels you 
to b^eve that the earth, from the time of the chalk 
to the present day, has been the theatre of a scries of 
changes as vast in th<fir amount, as they were slow in 
their progress. The area on which we stand has been 
first sea and then land, for at least four alteniatic^; 
and h^ remained m each of lliese conditions a 
period iof great lengtlu 

o 2. 
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Nor have these wonderful metamorphoses of sea into 
land, and of land into sea, been confined to one comer 
of England. During the chalk period, or cretaceous 
epoch,” not one of the present great physical features of 
the globe was in existence. Our great mountain ranges, 
P3rrences, Alps, Himalayas, Andes, have all been up- 
heaved since the chalk was deposited, and the cretaceous 
sea flowed over the sites of Sinai and Ararat. 

All this is certain, because rocks of cretaceous, or still 
later, date have shared in the elevatoiy movements 
which gave rise to these mountain chains; and may 
be found perched up, in some cases, many thousand 
feet high upon their flanks. And evidence of equal 
cogency demonstrates that, though, in Norfolk, the» 
forest-bed rests directly upon the chalk, yet it does so, 
not because the period at which the forest grew imme¬ 
diately followed that at which the chalk was formed, 
but because an immense lapse of time, represented 
elsewhere- by thousands of feet of rock, is not indicated 
at Cromer. 

I must ask you to believe that there is no less con¬ 
clusive proof that a still more prolonged succession of 
similar changes occurred, before the chalk was deposited. 
Nor have we auy reason to think that the first term in 
the series of these changes is known. The oldest sea- 
beds preserved to us are sands, and mud, mid pebbles, 
the wear and tear of rocks which were formed in still 
older oceana 

But, great' os is the magnitude of these physical 
changes of the world, they have been accompanied by 
a no less striking series of nmdifications in its living 
inhabitants. 

AU the gr^t classes of animals, beasts of the field, 
fowls of the air, creeping things, and things which dwell 
in the waters, flourished upon the globe mg ages before 
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tlie ftlujUt was deposited. Veiy few, however, if any, of 
these anient forms of animal life were identical with 
those which now Hve. Certainiy not one of the higher 
animals was of the same species as any of those now in 
existence. The beasts of the field, in the days before 
the chalk, were not our beasts of the field, nor the fowls 
of the air such as those which the eye of men has seen 
fiying, unless his antiquity dates infinitely further back 
than we at present surmise. If we could be carried 
back into those times, we should be as one suddenly 
set down in Australia before it was colonized. We should 
see mammals, birds, reptiles, fishee^ insects, snails, and 
the like, clearly recognisable as such, and yet not one 
of them would be just the same as those with which we 
are familiar, and many would be extremely difierent. 

From that time to the present, the population of the 
world has undergone slow and gradum, but incessant, 
changes. There has been no grand catastrophe^—no 
destroyer has swept away the forms of life of one 

E eriod, and replac^ them by a totally new creation; 

ut one species has vanished and another has taken 
its place; creatures of one type of structure have 
diminished those of another have increased, as time 
has passed on. And thus, while the differences between 
the living creatures of the time before the chalk and 
those of the present day appear startling, if placed 
side by side, we are led from one to the other by tbc 
most gradual progress, if we follow the course of Kature 
through the umole series of those relics of her operations 
which she has left behind. 

And it is by the population of the chalk sea that the 
ancient and the modem inhabitants of the world are 
most completely connected. The groups which are 
dying out flouni^ side side, with the groups which 
are now the domiaant forms ei life. 
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Thus the chalk contains remains of those strong 
flying and swimming reptiles, the pterodactyl, the icn* 
tnyosaurus, and the plesiosaur^ wmch are found in no 
later deposits, but abounded in preceding The 

chambered shells called ammonites and belemiiites, 
which are so characteristic of the period preceding the 
cretaceous, in like manner die with it. 

But, amongst these fading remaindeis of a previous 
state of thin^, are some very modem forms of life, 
looking like Yankee pedlars among a tribe of Bed 
Indians. Crocodiles of modem type appear; bony 
fishes, many of them very similar to existing (pecies, 
almost supplant the forms of fish which pr^onunate 
in more ancient seas; and many kinds of living shell* 
fish first become known to us in the chalk. The vege¬ 
tation acquires a modem aspect. A few living animals 
are not even distinguishable as species, fi’om those which 
existed at that remote epoch. The Ghhigerina of the 

g resent day, for example^ is not diflerent specifically 
'om that of the chalk; and the same may be stud 
of many other Foraminifera, I think it probable that 
critical and unprejudiced examination w^ show that 
more than one species of much higher animals have had 
a similar longevity; but the only example which I can 
at present mve confidently is the snake's-hcad lamp- 
shell (Tereoratulina caput serpentis), which lives m < 
our English seas and abounded (as TerebratuUna striata 
of authors) in the chalk. 

The longest line of human ancestry must hide its 
diminished head before the pedigree of this insignificant 
shell-fish. We Englishmen are proud to have an ancestor 
who was present at the Battle of Hastings. The an¬ 
cestors of TerebratuUna caput serpentis may have been 
present at a battle of Ichthyosawna in that part of the 
sea which, when the chalk was forming, flowed over the 
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site of Hasting Wliile aD arooiid has changed, this 
Terehr^ultfuilaLSiM pea^ftdly propagated its ^cies from 
generate to generation, and st^ds to this day, as a 
uving teMdmony to the continnily of the present mth 
the past histozy of the globe. 


a 

Up fo this moment I have stated, so far as I know, 
nothing but well-authenticated facts, and the immediate 
conclusions which they force upon the mind. 

But the mind is so constituted that it does not 
willingly rest in frets and immediate causes, but seeks 
always after a knowledge of the remoter links in the 
chain of causation. 

Taking the many changes of any given spot of the 
earth's surface, from sea to land and &om land to sea, 
as an established fact, we cannot refrain from asking 
ourselves how these changes have occurred. And when 
we have explained them—as they must be explained 
— by the alternate slow movements of elevation 
and depression which have affected the crust of the 
earth, we go still further back, and ask, Why these 
movements? 

I am not certain that any one can give you a satis¬ 
factory answer to that question. Assuredly 1 cannot. 
All that can be said, for certain, is, that such movements 
are part of the ordinary course of nature, inasmuch as 
they are going on at the present time. Direct proof 
may be given, that some parts of the land of the 
northern hemisphere are at this moment insensibly rising 
and others insensibly sinking; and there is indirect, but 
perfectly satisfactory, proof, that an enormous area now 
covered by the Pacific has been deepened thousands of 
feet, since the present inhabitants of that sea came into 
existmice. 

Thus there is not a diadow of a reason for believing 
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that the physical changes of the globe, in past times, 
have been cnected by other than natural causes. 

Is there any more reason for believing that the ^eonii- 
tant modifications in the forms of the living mluibitants 
of the globe have been brought about in other ways t ' 

Before attempting to answer this question, let us tty 
to form a distinct mental picture of what has happened, 
in some special case. 

The crocodiles are animals which, as a group, have a 
very vast antiquity. They abounded before the 
chalk was deposited; they throng the nvers in warm 
climates, at the present day. There is a difference in 
the form of the joints of the back-bone, and in some 
minor particulars, between the crocodile of the present 
epoch and those which lived before the chalk; but, in 
the cretaceous epoch, os 1 have already mentioned, the 
crocodiles had assumed the modem type of structure. 
Notwithstanding this, the crocodiles of the chalk are 
not identically the same as those which lived in the 
times called “older tertiary,” which succeeded the cre¬ 
taceous epoch; and the crocodiles of the older tertioxies 
are not identical with those of the newer tertiaries, nor 
are these identical with existing forms. 1 leave open 
the question whether particular species may have lived 
on from epoch to epoch. But each epoch has had its 
peculiar crocodiles; though all, since the chalk, have 
belonged to the modern type, and differ simply in their 
proportions, and in such stmctural particulars as are 
discernible only to trained eyes. 

How is the existence of this long succession of dif¬ 
ferent species of crocodiles to \yb accounted f(»r ? 

Only two suppositions seem to be open to us-^Elther 
each species of crocodile has been specially crated, or it 
has arisen out of some pre-existing form by.'.l^o opera¬ 
tion of natural caiiaes. 
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Choo^ your Bypotliesid; I haye chosen mino. T can 
find for believing in the distinct creation of 

a scoi^,^ successive species of crocodiles in the course of 
countfe^ ages of time. Science gives no countenance 
to such a wild fancy; nor can even the perverse 
ingenuity of a commentator pretend to discover this 
sense, in the simple words in which the writer of 
Genesis records the proceedings of the fifth and sixth 
days of the Qreation. 

On the other hand, I see no good reason for doubting 
the necessary alternative, that aU, these varied species 
have been evolved from pre-existing crocodilian forms, 
by the ope]:ation of causes as completely a part of the 
common order of nature, as those which have efhfcted 
the changes of the inorganic world. 

Few will venture to affirm that reasoning which 
applies to crocodiles loses its force among otJn;> aniiiadlB, 
or among plants. If one series of species lias come into 
existence by the operation of natural causes, it seems 
folly to deny that all may have arisen in the same way. 

A small beginning has led us to a great ending. If 1 
were to put the bit of chalk with which we staited into 
the hot but obscure flame of burning hydrogen, it would 
presently shipc like the sun. It seems to mo that this 
physical metamorphosis is no false image of what has 
been the result of our subjecting it to a jet of fervent, 
though nowise brilliant, thought to-night It has become 
luminous, and its clear rays, penetrating the abyss of 
the remote past, have brought within our ken some stages 
of the evolution of the earth. And in the shifting with¬ 
out haste, but without rest"' of the land and sea, as* in the 
endless variation of the forms assumed by living beings, 
we have observed nothing but the natural product of the 
forces originally possessed by the substance of the universe. 



GEOLOGICAL CONTEMPORANEITy AND 
PERSISTENT TYPES OF LIFE. 


Mekchants occasioDally go through a wholesome, 
troublesome aud not always satisfactory, proca^ which 
they term “taking stock.’^ After all the excitement of 
speculation, the pleasure of gain, and the pain of loss, 
the trader makes up his mind to face facts and to 
learn the exact quantity and quality of his solid and 
reliable possessions. 

The man of science does well sometimes to imitate 
this procedure; and, forgetting for the time the import¬ 
ance of his own small winnings, to re-examine the 
common stock in trade, so that he may make sure how 
far the stock of bullion in the cellar—on the faith of 
whose existence so much paper has been Circulating— 
is really the solid gold of truth. 

The Anniversary Meeting of the Geological Society 
seems to be an occasion w^ suited for an undertaking 
of this kind—for an inquiry, imfacfc, into the nature and 
value of the present results of piilseontological investi¬ 
gation; and the more so, as all those who have paid 
close attention to the late multitudinous discussions 
in which paleontology is implicated, must have felt 
the urgent necessity of some such scrutiny. 
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First in order, as the most definite and unquestionablo 
of aM the lesults of palceontology, must bo mentioned 
the immense extension and impulse given to litany, 
soology, and comparative anatomy, by the inv^tigation 
of fossil remains. Indeed, the mass of biologic^ fi^ts 
has been so greatly increased, and the range of biological 
speculation has been so vastly widened, by the researches 
of the geologist and palaeontologist, that it is to be feared 
there ore naturalists in existence who look upon geology 
as Brindley regarded rivers. “Rivera^" said tbo great 
engineer, ‘*were made to feed canals;" and geology, 
some seem to think, was solely created to advance com¬ 
parative anatomy. 

Were such a thought justifiable, it could hardly expect 
to be received with favour by this assembly. But it 
is not justifiable. Your favourite science bas her own 
great aims independent of all others; and if, notwith¬ 
standing her steady devotion to her own progress, she 
can scatter such rich alms among her sisters, it should 
be remembered that her charity is of the sort that 
does not impoverish, but "blcsseth him that gives and 
him that takes." 

Begord the matter as we will, however, the facts 
remain. Nearly 40,000 species of animals and plants 
have been added to the Systema Naturae by palmonio- 
logical research. This is a living population equivalent 
to that of a new continent in mere number; equivalent 
to that of a new hemisphere, if we take into account the 
small population of insects as yet found fossil, and the 
large proportion and peculiar organization of many of 
the Verteorata. 

But, beyond this, it is perhaps not too much to say 
thi^ except fior the jiecessit^ of interpreting palaeonto¬ 
logical facts, the laws of distribution would have received 
less careful study; while few comparative anatomists 
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(and those not of the first order) would have been 
induced by mere love of detail, as such, to study the 
minutise of osteology, were it not that in such minutiss 
lie the only keys to the most interesting riddles offered 
by the extinct animal world. 

These assuredly are great and solid gains. Surely it 
is matter for no small congratulation that in half a cen¬ 
tury (for palajontology, though it dawned earlier, came 
into full (lay only with Cuvier) a subordinate branch of 
biology should have doubled the value and the interest 
of the whole group of sciences to which it belongs. 

But this is not all. Allied with geology, palaeon¬ 
tology has established two laws of inestimable import¬ 
ance : the first, that one and the same area of the earth’s 
surface has been successively occupied by very different 
kinds of living beings; the second, that the order of 
succession established in one locality holds good, approxi¬ 
mately, in all 

The first of these laws is universal and irreversible; 
the second is an induction from a vast number of 
observations, though it may possibly, and even pro¬ 
bably, have to admit of exceptions. As a consequence 
jf tne second law, it follows that a peculiar relation 
irequently subsists between series of strata, containing 
organic remains, in difterent localities. The series 
resemble one another, not only in virtue of a general 
resemblance of the organic remains in the two, but also 
in virtue of a resemblance in the order and character 
of the serial succession in each. There is a resemblance 
of arrangement; so that the se|»arate terms of each series^ 
as well as the whole scries, exhibit a correspondence. 

Succession implies time; the lower members of a 
series of sedimentary rocks are certainly older thmi 
the upper; and when the notion of age was once 
iiitrouiiood as the equivalent of succession, it was no 
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wonder tiiat correspondence in succession came to be 
lodged upon as correspondence in age, or ** contem¬ 
poraneity.'' And, inde^, so long as relative ago only 
18 spoken of, correspondence in succession is correspon¬ 
dence in age; it is relative contemporaneity. 

But it would have been very much better for geology 
if so loose and ambiguous a word as ** contemporaneous^’ 
had been excluded from her terminology, and if, in its 
stead, some term expressing similiU'ity of serial relation, 
and excluding the notion of time altogether, hail been 
employed to denote correspondence in position in two 
or more series of strata. 

In anatomy, where such correspondence of position 
has constantly to be spoken of, it is denoted by the 
word “ homology '* and its derivatives; and for Geology 
(which after is only the anatomy and physiology 
of the earth) it might be well to invent some single 
word, such as “homotaxis” (similarity of order), in 
order to express an essentially similar 4dea. This, how¬ 
ever, has not been done, and most probably the inquiry 
will at once be made—^To what end burden science with 
a new and strange term in place of one old, familiar, 
and part of our common language ? 

The reply to this question will become obvious as 
the inquiry into the results of palaeontology is pushed 
further. 

Those whose business it is to acquaint themselves 
specially with the works of palaeontologists, in fact, 
bo fully aware that very few, if any, would rest 
satisfied with such a statement of the conclusions of 
their branch of biology as that which has just been 
^ven. 

Our standard repertories of palaeontology profess to 
teach us far higher things—^to disclose the entire sue- 
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f'ession of living forms upon the surface of the globe 
to tell us of a wholly ditfcrent distribution of climatic 
conditions in ancient times; to reveal the character 
of the first of all living existences; and to trace otit 
the law of progress from them^ to aia» 

It may not be unprofitable to bestow on these pro¬ 
fessions a somewhat more critical examination than 
they have hitherto received, in order to ascertain how 
far they rest on an irrefragable basis; or whether, aftfelf 
all, it might not be well for palneontologists to leai^* 
a little more carefully that scientific “ ars artium,” the 
art of saying *'1 don’t know/’ And to this end let 
us define somewhat more exactly the extent of these 
pretensions of palaeontology. 

Every one is aware that Professor Bronn's “Unter- 
suchungen” and Professor Pictet’s “Traitd de Pal4on- 
tologie" are works of standard authority, familiarly 
consulted by every working paleontologist. It is desir- 
able to speak of these excellent books, and of their 
distinguished authors, with the utmost respect, and in 
a tone as far as possible removed from carping criticism; 
indeed, if they arc specially cited in this place, it is 
merely in justification of the assertion that the follow¬ 
ing propositions, which may be found implicitly, or 
explicitly, in the works in question, are regarded by 
the moss of paleontologists and geologists, not 
on the Continent but in this country, as expressing 
some of the best-established results of palaeontology,. 
Thus 

Animals and plants began their existence together, 
not long after the commencement of the deposition of 
the sedimentary rocks; and then succeeded one another, 
in such a manner, that totally distinct faunas and florae 
occupied the whole surface of the earth, one after the 
other, and during distinct epochs of timo. 
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* A geological formation is the sum of all the strata 
deposited over the whole surface of the earth during 
one of these epochs; a geological fauna or flora is the 
sum of all the species of animals or plants which 
occupied the wliola surfisce of the globe, during one 
of these epochs. 

The population of the earth’s surface was at first 
Tfsiy similar in all parted and only from the middle of 
tht Tertiary epoch onwards, began to show a distinct 
diltribution in zones. 

The constitution of the ori^nal. population, as well 
as the numerical proportions of its members, indicates 
a warmer and, on me whole, somewhat tropicsd climate, 
which remained tolerably equable throughout the year« 
The subsequent distribution of living beings in zones 
is the result of a gradual lowering of the general 
temperature, which first began to bo felt at the 
poles. 

It is not now proposed to inquire whether these 
doctrines are true or false; but to direct your atten¬ 
tion to a much simpler though very essential preliminary 
question—^What is their logical basis? what are the 
fwdamental assumptions upon which they all logically 
depend? and what is the evidence on which those 
fundamental propositions demand our assent? 

These assumptions are two: the first, that the com¬ 
mencement of the geological record is coeval with the 
commencement of life on the glol ^; the second, that 
geolomcal contemporaneity is the same thing as chrono- 
l^cal synchrony. Without the first of these assurnp- 
lions there would of course be no ground for any 
statement respecting the commencement of life; with¬ 
out the second, all the other statements cited, every 
one of which implies a knowledge of the state of 
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difFeront parts of the earth at one and the same time, 
will be no less devoid of demonstration. 

The first assumption obviously rests entirely on 
negative evidence. This is, of course, the only evidence 
that ever can be available to .*prove the commencement 
of any series of phenomena; but, at the same time, 
it must be recollected that fhe value of negative 
evidence depends entirely on the amount of positive 
corroboration it receives. If A. B. wishes to prove an 
alibiy it is of no use for him to get a thousand witnesses 
simply to swear that they did not see him in such 
and such a place, unless the witnesses are prepared 
to prov(! that they must have seen him had he been 
there. But the evidence that animal life commenced 
with the Lingula-flags, e,g,f would seem to be exactly 
of this unsatisfactory uncorroborated sort. The Cam*^ 
hrian witnesses simply swear they “haven't seen any¬ 
body their way;” upon which the counsel for Ihe 
otJjcr side immediately puts in ten or twelve thousand 
feet of Devonian sandstones to make oath they never 
saw a fish or a inollusk, though all the world knows 
there were plenty in their time. 

But then it is urged that^ though the Devonian 
rocks in one part of the world exhibit no fossils, in 
another they do, while the lower Cambrian rocks no¬ 
where exhibit fossils, and hence no living being could 
have existed in their epoch. 

To this there are two replies: the first, that the 
observational basis of the assertion that the lowest 
rocks are nowhere fossiliferous is m amazingly small 
one, seeing how very small an area, in comparison to 
that of tlie whole world, has yet been fully searched; 
the second, that the argument is good for nothing imless 
the unfossiliferous rocks in question were not only 
contemporaneous in the geologic^ sense, but synchronous 
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in tbe chronological sense. To use the alUn illustration 
again. If a maD wishes to prove he was in neither 
m two places, A.and B, on a given day, his witnesses 
for each place must he prepared to answer for the 
w'hole day. If they can^ouly prove that he was not 
at A in the morning, and not at B in the afternoon, 
the evidence of his absence from both is nil, because 
he might have been at'B in the morning and at A in 
the afternoon. 

Thus everything depends upon tbe validity of the 
second assumption. And we must proceed to inquire 
what is the real meaning of the word contemporaneous’* 
as employed by geologists. To this end a concrete 
example may be taken. 

The lias of England .and the Lias of Germany, the 
Cretaceous rocks of Britain and the Cretaceous rocks 
of Southern Indio, arc termed by geologists ** contem¬ 
poraneous " formations; but whenever any thoughtful 
geologist is asked whether he means to say that they 
w'cre deposited synchronously, he says, “No,—only 
within the same great ci)Ocb.*' And if^ in pursuing 
the inquiry, he is asked what may be tbe approximate 
value in time of a “ great epoch ”—whether it means 
a hundred years, or a thousand, or a million, or ten 
million years—his reply is, “ I cannot tell.” 

If the further question be put^ wliethcr physical 
geology jp in possession of any method by wnich the 
actum synchrony (or the reverse) of any two distant 
deposits can be ascertained, no such method can be 
heard of; it being admitted by all the best authorities 
that neither similarity of mineral compo6ition,nor of 
physical character, nor even direct continuity of stratum, 
are absolute proofs of the synchronism of even approjd* 
mated sedimentary strata: while, for distant deposits, 
there«>^i^m8 to be no kind of physical evidence attaiiio 
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able of a nature competent to decide wHether sucli 
deposits were formed simultaneoudj, or whether they 
possess any given difference of antiquity. To return 
to an example already given. All competent aulho^dties 
will probably assent to the proposition that physical 
geology does not enable us in any way to reply to 
this question—^Were the British Cretaceous rocks depo¬ 
sited at the same time as those of lndia» or are they a 
million of years younger or a million of years older ? 

Is palmontolo^ able to succeed whelre physical 
geology fails? Standard writers on paleontology, os 
has been seen, assume that she can. They take it for 
granted, that deposits containing similar organic remains 
are ^mchronous—at any rate in a broad sense; and 
yet, those who will study the eleventh and twelfth 
chapters of Sir Henry Dc la Bcche*s remarkable 
searches in Theoretiem Geology,” published now nearly 
thirty years ago, and will carry out the arguments 
there most luminously stated, to their logical conse- 
qenccs, may very easily convince themselves that 
even absolute identity of orgjinic contents is no proof 
of the synchrony of deposits, while absolute diversity 
is no proof of difference of date. Sir Henry De la 
Bechc goes even furl her, and adduces conclusive evidence 
to show that the differeot parts of one and the same 
stratum, having a similar composition throughout^ con¬ 
taining the same organic remains, and having similar 
beds above and below it, may yet differ to any con¬ 
ceivable extent in age. 

Edward Forbes was in the habit of asserting that 
the similarity of the organic contents of distant forma¬ 
tions- was primd facie evidence, not of their similarity, 
but of their difference of age; and holding as he did 
the doctrine of single speeme centres, the conclusion 
was OS legitimate as any other; for the two districts 



X.] <StoIo0TfaI Confcmporaimhr, Si I 

must have been occupied by migration from one of the 
two, or £rom on intermediate spot, and the chances 
against exact coincidence of migration and of imbedding 
are infinite. 

In point of fact, however, whether the hypothcais 
of single or of multiple specific centres be adopted, 
similarity of organic contents cannot possibly fmord 
any proof of the synchrony of the aeposits which 
contain them; on the contrary, it is demonstrably 
compatible with the lapse of the most prodigious 
intervals of time, and with interposition of vast changes 
in the organic and inorganic worlds, between the epochs 
in which such deposits were formed. 

On wliat amount of similarity of their fauniB is the 
doctrine of the contcmpoiancity of the European and 
of the North American Silurians based ? In the last 
edition of Sir Charles Lyell's “Elementary Geology" 
it is stated, on the authority of a former President of 
this Society, the late Daniel Sharpe, that between 
30 and 40 per cent of the species of Silurian MoUusca 
are common to both sides of the Atlantic. By way 
of due allowance for further discovery, let us double 
the lesser number and suppose that 60 per cent of 
the species are common to the North American and 
the British Silurians. Sixty per cent, of species in 
common is, then, proof of contemporaneity. 

Now suppose that, a million cr two of years hence, 
when Britian has made another dip beneath the seu 
and has come up again, some geologist applies thi^ 
doctrine, in comparing the strata laid bare by the 
upheaval of the oottom, oay, of St. George's Channel 
•with what may then remain of the SuiTolk Crag. 
Beasoning in the some way, he will at once decide 
the Sufiblk Crag and the St. George's Channel beds 
to be contemporaneous; although we happen to know 

P2 
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tlmt a vuBt period (even in the geological sense) of 
time, and phyRical changes of almost unprecedented 
extent, separate the two. ^ 

But if it be a demonstrable fact ibat strata con¬ 
taining more than 60 or 70 per cent of species of 
Mollusea in common, and comparatively close together, 
may yet be separated by an amount of geological time 
sufiicieiit to allow of some of the greatest physical 
changes the world hris seen, what be*comc8 of that 
sort of contemporaneity the sole evidence of which 
is a similarity of facies, or the identity of half a dozen 
species, or of a good many genera ? 

And yet there is no better evidence for the contem¬ 
poraneity as8ume4 by all who adopt the h3rpothe3es 
of universal faunte and floroe, of a universally unifonn 
climate, and of a sensible cooling of the globe daring 
geological time. 

There seems, then, no esca^je from the admission that 
neither physical geology, nor palmontology, possesses 
any method by which the absolute synchronism of two 
sUata can be demonstrated. All tliat geology can 
prove is local order of succession. It is mathematically 
certain that, in any given vertical linear section of an 
undisturbed series of sedimentary deposits, the bed 
which lies lowest is the oldest In any other vertical 
linear section of the same series, of course, corresponding 
beds will occur in a similar order ; but, however great’ 
may be the probahilit}’’, no man can say with absolute 
certainty that the beds in the:; two sections were syn¬ 
chronously deposited. areas of moderate extent, 

it is doubtless true that no practical evil is likely to 
result &om assuming the corresponding beds to be 
s^mchronoua or strictly contemporaneous; and there 
are multitudes of accessory circumstances which may 
fully justify the assumption of such synchrony. But 
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the moment the geologist has to deal with large areas, 
or with completely separated deposits, the mischief 
of confoundu^f that ** homotaxisor ** similarity of 
arrangement,'^which can be demonstrated, with “syn¬ 
chrony" or “identity of date," for which there is not 
a shadow of proof, under the one common term of 
‘contemporaneity” becomes incalculable, and proves 
the constant source of gratuitous speculations. 

For anything that geology or paheoutology are able 
to show to the contrary, a Devonian fauna and flora 
in the British Islands may have been contemporaneous 
with Silurian life in North America, and with a Car- 
boniforous fauna and flora in Africa. Gec^raphical pro¬ 
vinces and zones may have been as diatincUy marked in 
the Palseuzoic (>poch as at present, and those seemingly 
sudden appearances of new genera and si)ecies, which we 
ascribe to new creation, may be simple results of migration. 

It may be so ; it may be otherwise. In the present 
condition of our knowledge and of our methods, one 
verdict—“not proven, and not proveable”—must be 
recorded against all the grand hypotheses of the palmon- 
tologist respecting the general succession of life on the 
glob& The order and nature of terrestrial life, fis a 
whole, are open questions. Geology at present provides 
us with most valuable topographical records, but she 
b^ not the means of working them iilto a universal 
histoiy. Is such a universal histoiy, then, to be regarded 
os unattainable? Are all the grandest and most in¬ 
teresting problems which ofler themselves to the 
geolc^f^ student essentially insoluble 1 Is he in the 
position of a scientific Tantalus—doomed always to 
thirst for a knowledge which he cannot obtain ? The 
reverse is to be hoped; nay, it may not be impossible 
to indicate the source whence help wdll come. 

In commencing these remarks, mention was made of 
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che great obligntions under wbich the naturalist lies to 
the geologist and paleeontologist. Assuredly the time 
will come when these obligations will be repaid tenfold, 
and wheTi the maze of the world's past history, through 
which the pure geolo^st and the pure palaeontologist 
find no guidance, will be securely threaded by the clue 
rnrnished by the naturalist. 

All who are competent to express an opinion on the 
subject are, at present, agreed that the manifold varieties 
(if animal and vegetable form have not either come into 
(existence by chance, nor result from capricious exertions 
of creative power; but that they have taken place in a 
d(3finite order, the statement of which order is what 
men of science term a natural law. Whether such a< 
l;iw is to be regarded os an expression of the mode of 
operation of natural forces, or whether it is simply a 
Hlatement of the manner in which a supernatural power 
has thought lit to act, is a secondary question, so long 
a 4 the existence of the law and the possibility of its 
discovery by the human intellect are granted. But he 
must be a haif-heartedr philosopher who, believing in 
that possibility, and having watched the gigantic strides 
of the biological sciences during the last twenty years, 
doubts that science will sooner or later make this further 
step, so as to become possessed of the law of evolution 
of organic forms—of the unvarying order of that great 
chain of causes and effects of which all organic forms, 
ancient and modern, are the links. And then, if ever, 
shall be able to begin to discuss, with profit, the' 
questions respecting the coTumencement of life, and the 
nature of the successive p<.q)ulations of the globe, which 
so many seem to think are already answered. 

The preceding argtiments make no particular claim to 
novelty; indeed they have been fioating more or less 



x] ©wlfljjTfal Confimjprhuia^.^ 215 

distinctly before the minds of geologists for the last 
thirty years; imd if» at the present timo^ it has seemed 
desirable to '^ve them more definite and systematic 
expression, it is because paleontology is eveiy day 
assuming a greater importance, and now requires to 
rest on a basis the firmness of which is thoroughly well 
assured. Among its fundamental conceptions, there 
must be no confusion between what is certain and 
what is more or less probable.^ But^ pending the 
construction of a surer foundation than palMntoloOT 
now possesses, it may bo instructive, assuming for the 
nonce the general correctness of the ordinary hypothesis 
of geological contemporaneity, to consider vdiemer the 
deductions which are ordinhrily drawn from the whole 
body of palceontological facts are justifiable. 

The evidence on which such conclusions are based is 
of two kinds, negative and positive. The value of 
negative evidence, in connexion with this inquiry, has 
been so fully and clearly discussed in an address from 
the chair of this Society,^ none of us have 

forgotten, that nothing need at present be said about 
it; the more, os the considerations which have been 
laid before you have certainly not tended to increase 
your estimation of such evidence. It will be preferable 
to turn to the positive facts of palseoptology, and to 
inquire what they tell us. 

We are all accustomed to epeak of the number and 
the extent of the changes in the living population of 
the globe during geological time as pnmething enormous: 
and indeed they are so, if we regard only the negative 
differences which separate the older rocks from the 
more modem, and if we lo' k upon specific and generic 

* "Ij9 plm gruia tertfe* mVm pniise mndiie la science est dy faire plaot 
nette aTant d’y rien con«tnure.’'--^GimsB. 

* Annimeeniy Addnn ISvr 1651, Qnart. Joam, GeoL Soc. toL Tii, 
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changes as great changes, which irom one point of view 
they truly are. But leaving the negative differences 
out of consideration, and losing only at the positive 
data furnished by the fossil world ffom a broader point 
of view—from that of the comparative anatomist who 
has made the study of the greater, modifications of 
animal form his chief business—a iurpnse of another 
kind dawns upon the mind; and under this aspect the 
smallness of the total change becomes as astonishing as 
was its greatness under the other. 

There are two hundred known orders of plants; of 
these not one is certainly known to exist eitelusively 
in the fbssil state, The whole lapse of geological time 
has as yet yielded not a single now ordind, type of 
vegetable structure.' 

The positive change in passing from the lecetlt to |he 
ancient animal wond is greater, but stiU singularly 
small. No fosdl ^imal is so distinct from those |iOW 
living as to reqtfiie to bo arranged even in a separate 
class from those which contain existing forms. It is 
only when we come, to the orders, which may be 
roughly estimated at about a hundred and thirty, that 
we meet with fossil animals so distinct from those now 
living as to require orders for themselves; and these do 
not amount, on the most liberal estimate, to more than 
about 10 per cent of the whole. 

There is no certainly known extinct order of Protozoa; 
there is hut one among tiie Coel^terata—that of the 
rugose coials ; there is none among the MoUusca; there 
are three, the Cystidea, Blastoidea, and Edrioasterida, 
among the Eebinoderms; and two, the Trilobita and 
Eurynterida, among the Crustacea; making altogether 
five mr the great sub-kingdom of Annulosa. Among 

*See Hookei'i ** Introdnctonr Bner to iho Floio of Tlmiiaiiio,* 
p.xxiiL 
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Vertebrates there is no ^dinally distii^t foeal fidi; 
there is only cme extinct order of Aiiaphito--^the Lahy- 
rinthodonts; but there are at least fonr ^^stuiet ordera 
of Heptilia» vis. the IchthyoBauria^ Plemo8auria» Ptero- 
(sauzia, Dinosauria^ and perhaps another or two. There 
is no known extinct c^er of Birds, and no certainly 
known extinct order of Mammals, the ordinal distinct¬ 
ness of ** Toxodontia being doubtful 

The objection that broad statements of this kind, after 
all, rest largely on negative evidence is obvious, but it 
has less than may at first be supposed; for, as 
might be expected from the circumstances of the case, 
we possess more abundant positive evidence residing 
Fishes and marine MoUusks than respecticg any other 
finms at animal life; and yet these ofler us, through the 
whole range of geological time, no s^ics ordinarily 
distinct from those now living; while the far less 
numdhms class of Eehinodertns presents three, and the 
Crustacea two, such orders, though Aphe: these come 
down later than the Fuleeozoic age. l^tly, the Beptilia 
present the extraordinary and exceptional phsenomenon 
of as many extinct as existing oilers, if not more; the 
four mentioned maintaining their eidstence from the 
Lias to the Chalk indusive. 

Some years ago one of your Secretaries pointed out 
another Kind of positive palasontological evidence tend¬ 
ing towards the same conclusion—afibrded by the 
existence of what he teamed “ persistent types " of vege¬ 
table and of animal life*^ He stated, on the authority 
of Dr. Hooker, that there are Carboniferous plants which 
appear to be generically identical with some now liWng ; 
that the cone of the Oolitic Araucaria is hardly distin- 

^ See the abetiect of a Leetare tile Penutent l>pee of Animil UAu 

m the **Kotioes of tiie Meetiom of tiie Boyel liutitatiaii of Gnat Brituiik,* 
—jene S, 11^, Yoi ill p. 151. 
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guifihablo from that of an existing species; that a true 
IHnus appears in the Furbecks, and a Juglans in the 
Chalk; while, from the Bagshot Sands, a Bcmksia, the 
wood of which is not distinguishable fh>m that of species 
now living in Australia, had been o jtained. 

Turning to the animal kingdom, he afiirmed the tabu¬ 
late corals of the Silurian rocks to be wcmderfully like 
those which now exist; while even the fkmilies of the 
Aporosa were all represented in the older Mesozoic 
rocks. 

Among the Mollusca similar facts were adduced. 
Let it be borne in mind that Avicitla, Mytaffis^ ChUon, 
liatica^ Patella^ Trochtis, Discina^ OrMctda, Idngvla, 
JUiynchonella, and Kautihis, all of which are existing 
genera, are given without a doubt as Silurian in the 
lost edition of **Siluria;" while, the highest forms of 
the highest Cephalopods are represented m the Lias by 
a genus, Bclemnoteufhis, which presents the closcsf rela¬ 
tion to the existing Loligo. 

The two highest groups of the Annulosa* the Insecta 
and the Arachnid a, are represented in the Coal, either 
by existing genera, car by forms differing from existing 
genera in quite minor peculiarities. 

Turning to the Vertebrata, the only palaeozoic Elas- 
mobranch Fish of which we have any complete know¬ 
ledge is the Devonian and Carboniferous Pleuracanihus, 
which differs no more from existing Shniks than these 
do from one another. 

Again, vast as is the number of undoubtedly Ganoid 
fossil Fishes, and great os is their range in time, a large 
mass of evidence has recently been adduced to ^ow that 
almost, all those respecting which we possess sujfficient 
infommon, are referable to the same sub-ordinal groups 
as the existing Zepidosteus, Polypterus, and Sturgeon; 
and that a singular relation obtains between the older 
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and the younger Fishes; the fbnner. the Deyoma!i 
Ganoids, lieing almost all members of the some suborder 
as Polypterus, while the Mesozoic Ganoids are almost 
all similarly allied to Zepidosteus,^ 

Again, what can be more remarkable than the singular 
constancy of structure preserved throughout a vast period 
of time by the family of the I^cnodonts and by that 
of the true Ccelacanths: the former persisting, with but 
insignificant modifications, from the Carboniferous to the 
Tertiary roclm, inclusive; the latter existing, with still 
less change, fix>m the Carboniferous rocks to the Chalk, 
inclusive f 

Among Reptiles, the highest living group, that of the 
Croeodilia, is reprcRented, at the early of the Mesozoic 
epoch, by species identical in the essential characters of 
their organization with those now living, and differing 
from the latter only in such matters as me form of the 
aiticuhor facets of the vertebral centra, in tho extent 
to which the nasal passages are separated from the 
cavity of the mouth by bone, and in the proportions 
of the limbs. 

And even as regards fbe Mammalia, the scanty 
remains of Triassic and Oolitic species afibrd no founda¬ 
tion for the supposition that me organization of tho 
oldest forms differed nearly so much from some of those 
which now live as these diner from one another. 

It is needless to multiply these instances; en^gh has 
been said to justify the statement that, in view of the 
immense diveraty of known animal and vegetable fonns, 
and the enormous lapse of time indicated by the accumu¬ 
lation of fossiliferous strata, the only circumstance to be 
wondered at is, not that the changes of life, as eichibitcd 

* *'Mi|^iTS of tlte Gteo'ogieal Stixmtbe tTntted Kinj^nu—^'fieeadox. 
PrelimiiuiTy Eisar i^oo Uie Amsgement of the FUiet of tlie 

jDevoniaii £pocli.* 
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by positive evidence^ have been so greats but that they 
have been so smalL 

Be they great or small, however, it is desirable to 
attempt to estimate them. Let us, therefore, take each 
great division of the animal wodd in succession, and, 
whenever an order or a £mOy can be shown to have 
had a prolonged existence, let us endeaTOjur to ascertain 
how far the later members of the group from the 
earlier ones. If these later memb^ in all or in many 
coses, exhibit a certain amount of modificati<^ the fact 
is, so far, evidence in favour of a general law of eh^ge ; 
and, in a rough way, the rapidity of that clum^ idU be 
measured by the demonstrable amount of mo^cation. 
On the other hand, it must be recoUeeted that the^ 
absence of any modification, while it may leave the 
doctrine of the existence of a law of change wilbout 
positive support, cannot possibly disprove afi forms 
that doctrine, though it may afford a sufficient refiitii^ 
tion of many of them. 

The Protozoa. —^e Protozoa are represented through¬ 
out the whole range of geological series, from the Lower 
Silurian formation to the present day. The most 
ancient forms recently m^e known by Ehrenberg are 
, exceedingly like those which now exist: no one has ever 
prete^dea that the difference between any ancient imd 
any Foraminifera is of more than g^eric value 

nor are the oldest Foraminifera either simpler, more 
embryonic, or less differentiated, than the existing forms. 

The CcEUSNTERATA. —^The Tabulate Corals have existed 
from ^ ^linan epoch to the present day, but I am not 
aware"^ ul&l the ancient HelioUte$ possesses a single mark 
of a mors embryonic or less differentiated character, or 
less high orgpiization, than the existing Heliopafxt, As 
for the Apor^ Coralsi in what respect is the j^urlan 
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PalcBOcyclus less h^hly organised or more embrjronio 
than the modem Pungia, or the Liassio Aporosa than 
the existing members of the same families 1 

The MimumsL —^In what sense is the living Wald- 
heimia less embryonic, or more specialized, man the 
palseozoic Spirifer; at the existiiig RkynchoneUm^ Cm- 
ni<x^ DiscinoBt jAngulm^ than the mlurian species of the 
same »nera? In what sense can LoUgo or Spirula 
be saia to he more specialized, or less embryonic, than 
Belemniles ; or tiie mcmem spedes of Lamcllibranch and 
Gasteropod geneia^ than the Silurian-species of the same 
gexmral 

TheAlomLosA.—^Tho Carboniferous Insects and Arach- 
nida neither less specialized, nor more embryonic, 
than those that now hre, nor arc the Liassio Oimpedia 
and Macmra; while several of the Brachyura, which 
appear in the Chalk, belong to existing genera; and 
none exhibit either an intermediate, or an embryonic, 
character. 

The Vebtebbata.—A mong fishes I have referred to 
the Goelacantiiini (comprising the genera Cmlacanthut, 
Holophagua, Undina, and Macropoma) as affording an 
example of a persistent type; ana it is mort renihrkable 
to note the smallness of the differences between any of 
these fished (affecting at most the proportions of the 
body and fins, Snd me character and sculpture of the 
scales), notwithstanding their enormous range »in time 
In all the essentials of its very peculiar structure, the 
Macropoma of the Chalk is identical with the Calacan- 
thus of the Coal Look at the genus Lepidotua, again, 
persisting without a modificatiou of importance ^m the 
Liassic to ^ Eocene formations indusiva 

Or among the Teleostei—^in what re£^>ect is the Beryx 
of the Cfiiaik more embryonic, or less differentiated, than 
Beryx Unealus of King Geotge's Sound I 
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Or to turn to the higher Vertehrata—^in what sense 
ore the Liassic Ohelonia inferior to those which now 
exist ? How are the Cretaceous Ichthyosauria^ Plesio- 
s(iuria, or Pterosauria less embryonic, or more differ¬ 
entiated, species than those of the lias I 

Or lastly, in what circumstance is the Phascohtherium 
more embryonic, or of a more generalized type, than the 
modern Opossum; or a LoModofif or. a PcUdotharium, 
than a modem Tapirs or JSyraxf 
These eimmples might be almost indefinitely multi¬ 
plied, but surely they are sufficient to prove the 
only safe and unquestionable testimony we can procure 
—^positive evidence—faUs to demonstrate any sort of 
progressive modification towards a less embryonic, or less 
generalized, t 3 pe in a great miany groups of animals of 
long-continued geological existence. In these groups 
there is abundant evidence of variation—^none of whiat 
is ordinarily understood as progression; and, if the 
known^ geological record is to be re(;;arued as even any 
considerable iragmemt of the whole, it is inconceivabm 
that any theory of a necessarily progressive developm^t 
can stand, for the numerous oj^ers and families cited 
afford no trace of such a process. 

But it' is a most remarkable fact, that, while the 
groups whiqli have been mentioned, and mAny besides, 
exhibit no sign of progressive modification, them 
others, co-existing with them, under the same conffitions, 
in which more or less distinct indications of such a 

f rocess seem to be traceable. Among such indications 
may remind you of the predominance of Holostome 
Gasteropoda in the older rocks as emnpared with that of 
Siphonckome Gasteropoda in the later. A case less open 
to the ol^ection of negative evidence, however, is mat 
afforded ny the Tetrabranchiate Ceph^opoda, the ffirms 
of the shells and of the septal sutures ei^biting a 
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certain increase of compleziQr in the newer genem. 
Here, howeyer, one is met at once with the occurence 
of Ofihooems and JBaoulites at the two ends of the 
scries, and of4he fact that one of the itoplest genera, 
Nautihis, is that which now exista. 

The Crinoidea, in the abundance of stalhed forms in 
the ancient fonnatioiis as compar^ with their mesenli 
xaiity, seem to present ns with a fair case of modincatiof^ 
£com a more embryomo to wards a less embryonic coii^ 
dition. But then, on caceful consideration of the facts, 
the objj^tion arises that the staJk^ and arms of 

the pal^zoic Cnnoid are exceedin^y difibrent from the 
corresponding organs of a larval Comatidcti and it might 
with perfect justice be argued that Actinocrimts and 
JStted^t^^nus, for example, depart to the full as 
^d^y, in one direction, from the stalked embryo of 
Covmtulok, as Ccmatula itself does in the other. 

The Ei^inidea, again, are frequently quoted as ex¬ 
hibiting a gradual passage &om a more generalized to a 
xnme specialized type, seeing that the elongated, or oval, 
Spatangoids appear after the spheroidal Echinoids. But 
here it might be argued, on the other hand, that the 
spheroidal Echinoids, in reality, depart further from the 
general plan and fxom the embiyonic form than the 
elongated Spatangoids do; and that the pecipliar dental 
apparatus and the pedicellaii^ oi the former are ^rlis 
of at least as great differentiation as the petaloid ambu¬ 
lacra and semitoe of the latter. 

Once more, the prevalence of Macrorous be&re Bra- 
chyuroua Podophtholmia is, apparently, a £ur piece of 
evidence in favour of progressive m^idcation in the 
same oid^ of Crustacea; and yet the case wUl not 
stand much sifting, seeing that the Macmious Podoph- 
thalmia depart as ^ in one direction ffom the common 
type of Podophthalmia^ or fsom any embryonic condition 
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of the Brachjara, as the Brachyuia do in |he o^er; 
and that the middle terma betw^n Hacnua and 
Brachynra—the Anomura-^-are little better repiewnted 
in the older Mesozoic rocks than the Bzachynra axe. 

None of the cases of progressiye modincation which 
are cited from among the Invertebrata appear to me to 
ribi^ye a foundation less open to critadsm than these; and 
if this be so, no careful reasoner would, 1 think, he in<* 
dined to lay very great atresa upon them. Amcmg the 
Vertebrate, however, there a^^4 |sw examples which 
appear to be far less open to^jobjed^lfl^ 

it is, in fact, trite of s^ral. of Vertehanta 

which have lived throi]^ .n eonsiobi^]^ range of time, 
that the endoskeleton (mop; the spiiisl 

column) of the older genera piitasnl^ a less ossified, 
so far, less differentiated, condition than that 
younger genera. Thus the Devonian Ganoids, 
almost all members of the same sub-order as Palypter^ 
and presenting numerous important resemblances to tli^ 
existing genus, which possesses biconcave vertebrst,: tre, 
for the most part, wholly devoid of ossified vertebral 
centra. The Mesotsoie l^e^^osteidse, again, have, at most, 
biconcave vertebrae, while the existing Lefpidfiitem has 
Salamandroid, opisthocoeWus, vertebrae. So, none of the 
Palaeozoic Sharks have shdm themselyes to be possekied 
of ossified vertebrae, while majority of. modend 
Shaiks possess such vertebras/ ' Again, the ancient 
Crocodilia and Lacertfiia hayey^rtebrss with the articular 
facets of their cehtta bicc^ieave, while 

the modem members of tJm tatne have them 

prooodpna. But the most rsmarkame examples of 
progteipye modification of the vertebral column, m eor- 
respond^ce with geok^cal age^ are those afforded by 
the ^cnddbntB among firii, and the Labyrin&odonts 
amii% An^fAdUa, 
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The l«fo able ichthjolomt Heckel pointed out tbe 
fact, that, while the l^cnodonts nerar possess true ver¬ 
tebral centra, they di£^ in the degree ci expansion and 
extension of the ends of the bony arches of tne vertebras 
upon tbe sheath of the notochord; the Carboniferous 
forms exhibiting hardly any such ej^ansion, while the 
Mesozoic genera present a greater and greater devetow^ 
ment, until, in the Tertiary forms, the expanded wlp 
become suturally united so as to form a sort of false ws 
tebra. Hermann again, to whose luminous 

researches we are v^sd^bt^ lsr bur present large know* * 
ledge of the organl^tion the older Labyrinthodonts, 
has proved that the CarboiSifsibus Archegosaurwi had' 
very imperfectly developild vertebral centra, while the 
Meutoaonmurus had the same ports completely 


The regularity and evenness of the dentition of the 
Anopiotherium, as contrasted with that of existing 
Artiodactyles, and the assumed nearer approach of the 
dentition of certain anc|ent Carnivores to the typical 
arrangement, have also ^n rited as exemplifications of 
a law of progressive development, but I know of no 
other cases based on positive evidence which are worthy 
of particular notice. 

What then does an impartial survey of the positively 
ascertained truths of pdlssc^tology testify in relation to 
the common doctrines of ^irogtessivc modification, which 
suppose that'modificati<m td have titken place liy a ne¬ 
cessary progress from to less embiyonic forms, or 

from more to leas generalized types, within {he limits of 
the period represented by the fossiliferous rocks ? 

It negatives those doctrines; for it either shows us no 


t Am ihSMAASxMu Is pstiing HiaUfSfs (March 7, 1862), sridsnee 

Um befora ms of the «vii(eii<lie hf s ns# XAbjrnntliodont (Pholidogatkr), 
from the Eduiboiig^ ooal 4 kldl, srilli voffi-oedfted Toctebral cea^ > 

Q 
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evidence of any such modification, or demonstrates it to 
have been very slight; and as to the nature of that 
modification, it yields no evidence whatsoever ths^t the 
earlier members of any long-continued grou^ were more 
generalized in structure than the later ones. To a certain 
extent, indeed, it filay be said that imperfect ossification 
of tlio vertebral column is an embryonic character; 
but, on the other hand, it would be extremely incor¬ 
rect to suppose that the vertebral columns of the older 
Vertebrata are in any sense embryonic in their whole 
structure. 

Obviously, if the earliest fossilifcrotis rocks now known 
ore cooval with the commencement of life, and if their 
( ontents give us any just conception of the nature and 
the extent of the earliest fauna and flora, the insig¬ 
nificant amount of modification which can be demon* 
Btratcd to have taken place in any one group of animals, 
or plants, is quite incompatible with the hypothesis that, 
all living forms arc the results of a' necessary process of 
progressive development, entirely comprised within the 
lime represented by the fossiliferous rocks. 

Contrariwise, any admissible hypthesis of progressive 
modification must be compatible with persistence with¬ 
out progression, through indefinite periods. And sliould 
such an hypothesis eventually be proved to be true, in 
tlie only way in which it can be demonstrated, viz. by 
observation and experiment upon the exi:^g forms of 
life, the conclusion will inevitably present its^ that the 
Palaeozoic, Mesozoic, and Oainozoic faunee and fione, 
taken together, bear somewhat the same proportion to 
tlie whom scries ci living beings which have occupied 
this globe, as the existing fauna and flora do to them. 

Such are the results of palaeontology os ^ey appear, 
and have for some years appeared, to the inind of an 
inquirer who regards that study simply one of the 
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api»lication» of the great biolcmeal sciences, and who 
desires to see it placed upon uie same sound basis as 
other branches of physical inquiry. If the arguments 
inrhich have been brought forward are valid, probably no 
one, in view of the present state of opinion, wifi be 
inclined to think the time wasted Which has been spent 
upon their elaboration. 


GEOLOGICAL REFORM. 


great reform in geological apeculation aeenta now to ImTO become 
’.locessaiy.*' 

“It U quite certain that a great mistake baa been made,—that Britub 
popular geology at the preaeut time ia in direct opposition to the prindplea 
of Natum PhiloBophy<”^ 


In reviewing the course of geological thought during 
the post year, for the purpose of discovering those 
matters to which I might most fitly direct your attention 
in the A.ddres8 which it now becomes my duty to deliver 
from the Presidential Chair, the two ^mewhat alarming 
sentences which 1 have just read, and which occur iu 
an able and interesting essay by an eminent natural 
philosopher, rose into such prominence before my mind 
that they eclipsed ever}i;hing else. 

It surely is a matter of paramount importance for the 
British geologists (some of them very popular geologists 
too) here in solemn annual session assemoled, to inquire 
whether the severe judgment thus passed upon them by 
60 high an authority as Sir William l^ionuKUk is one to 
which they must plead guilty sans phrase^ or whether 
they are prepared to say *'uot guilty,” and appeal for a 

1 On 0«ol<mcal Time. By Sir W. Thomaoi^ Tnimotiims of Urn 

Gcali^cal Somo^ of Glasgow, voL fil. 
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revcEBal.^ aentence to that higher mskt of educated 
scieimGtti^^iiiion to which we are 

As your attorney-general for the time teing, I thought 
I could not do better than get up the case with a view 
of advising you. It is true that the charges brought 
forward by me other side invell^ 1|le^ conmderation of 
matters quite foreign to the pursuita with which 1 am 
ordinarily occupied; but, in that respect, I am only in 
the position which is, nine times out ^ ten, occupieii by 
counsel, who nevertheless contrive to gain their causes, 
mainly by force, of mothex^wit and common sense, aided 
by some training in other intellectual exercisea ^ 

Nerved by such precedents^ I proce^ to put my 
pleading before you. 

And the first question with which 1 propose to deal 
is. What is it to which Sir W. Thomson refers when he 
speaks of geological speculation and ** British popular 
geology ” ? 

I find three, more or less contradictory, systems of 
geological thought, each of which might fairly enough 
claim these appellations, standing side by side in Britain. 
I shall call one of them Catasihophism, another Uni- 
FOOMITARIANISM, thc third Evolutioi^ii^m ; and I shall 
try briefly to sketch the charaefets of each, that you may 
say whether the classification is, or is not, exhaustive. 

By Catastrophism, I mean any fdhn of geological 
speculation which, in order to account for the phaenomena 
of geol(^, supposes the operation of forces dificrent in 
their noti^ or immeasurably different in power, from 
those which we at present see in action in the universe. 

Thc Mosaic cosm<^ony is, in this sense, catastrophic, 
because it assumes the operation of extra-natural power. 
The doctrine of violent upheavals, dSbdcles, and cata- 
dysms in general, is .eatastrpphic, so far as it assumes 
that these were brou^t Bbaimi causes which have 
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now no paralleL There was a time when catiistr^hism 
might, pre-eminently, have claimed the title of ** British 
popular geology;" and assuredly it has yet many ad¬ 
herents, and reckons among its supporters some of the 
most honoured members of this Society, 

By UNiFOttMiTABiAiasM, I mean especially, the teach¬ 
ing of Hutton and of Lyell. 

^at great though incomplete work, ** The Theory of 
the Earth, seems to me to be one of the most remarkable 
contributions to geology which is recorded in the annals 
of the science. So far as the not-living world is con¬ 
cerned, unifonnitarianism lies there, not only in germ, 
but in blossom and fruit. 

If one asks how it is that Hutton was led to entertain 
views BO far in advance of those prevalent in his time, in 
some respects; while, in others, they seem almost curi¬ 
ously limited, the answer appear to me to be plain. 

Hutton was in advance of the geological speculation 
of his time, because, in the first place, fie had amassed a 
vast store of knowledge of the facts of geology, gathered 
by personal observation in travels of considerable extent; 
and because, in the second place, he was thoroughly 
trained in the physical and chemical science of his day, 
and thus possessed, as much as any one in his time 
could possess it, the knowledge which is requisite for 
the just interpretation of geological phmuomeno, and 
the habit of thought which fits a man for scientific 
inquiry. 

it is to this thorough scientific training, that I ascribe 
Hutton’s steady and persistent refusal to look to other 
causes than those now in operation, for the explanation 
of geological phenomena. 

Thus he writes“ I do not pretend, as he [M. de Lnc] 
does in his theory, to describe the beginning of things. 
1 take.things suen as 1 find them at present; and 
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from these 1 icason with legatd to that which most 
have been.” ^ i 

And again :—** A theory of th^; eaUllii which has for 
object truth, can have no retrospect to'^that which had 
preceded the-present order of the,w<HM ; ,for this order 
alone is what we have to reason upcm ^ to reason 
without data is nothing but delusion. A thbovy, there* 
fore,, which is limited to tlie actual constitutton of this 


earth cannot be 

present order of_^ 

And so clear is he, that no causes beside such as arei 
now in opemtion are needed to account for the character 
and disposition of the components of the crust of the' 
earth, that he says, broadly and boldly:—** •gt* . There 
is no part of the earth which has not had the same' 
origin, so far as this consists in that earth being collected 
at the bottom of the sea, and afterwards produced, 
as land, along with masses of melted substances, by the 
operation of mineral causes.” ^ 

But other induences were at work upon Hutton beside 
those of a- mind logical by Nature, and scientihe by 
sound training; and the peculiar turn which his specu¬ 
lations took seeii^s to me to be unintelligible, unless these 
be taken into account The arguments of the French 
astronomers and mathematicians, which, at the end of 
the last century, were held to demonstrate the existence 
of a compensating arrangement among the celestial 
bodiesi, whereby all perturbations eventually reduced 
thcmsdvjps to oscillations on each side of a mean po¬ 
sition, and the stability of the solar system was secured, 
had evidently taken strong hold of Hutton’s mind. 

In those coldly constructed periods which seem to have 
prejudiced many persofus agamst reading his works, but 


allowed to proceed one step bejoniP'^e 
thinos:” 2 


I The Theoiy of the Btith, ifSl. i tir 173L note. Ibid. p. 881« 

, ^ IbbUp 371, 
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which are full of that peculiar, if unattractive, eloquence 
which flows from mastery of the subjecty Hutton eays 

“ We have now got to the end of our reasoning; we 
have no data further to conclude immediately from that 
which actually is. But we have got enough; we have 
the satisfaction to find, that in Nature there is wisdom, 
system, and consistency. For having, in the natural 
history of this earth, seen a succession of worlds, we 
may from this conclude that there is a system in Nature ; 
in like manner as, from seeing revolutions of the planets, 
it is concluded, that there is a system by which they are 
intended to continue those revolutions. But if the suc¬ 
cession of worlds is established in the system of Nature, 
it is in vaip to look for anything higher in the origin of 
'the earth. The result, therefore, of this physical inquiry 
is, that we find no vestige of a beginning,—no prospect 
of an end.” ^ 

Yet another influence worked strongly upon Hutton. 
Like most philosophers of his age, he coquetted with 
those final causes which have been named barren virgins, 
but which might be more fitly termed the of 

philosophy, so constantly have them led astray. 
The final cause of the exintenc^.of the Vwld for 
Hutton, the production of life and intelligence. 

*‘We have now considered the globe of this ear^ 
as a machine, constructed upon chemical as, well as 
mechanical principles, by wbi^ i|8 diflerent 
adapted, in form, in quality, quantity^^ a certain 

end ; an end attained with c^^iity or success; and an 
end from which we may perceive wisdom, in contem¬ 
plating the means employed. 

*‘Bat is. f^is world to be considered thus merely as a 
machine, to last no lor^er than its parts r§tain their 
present position, their proper forms and quamaea! Or 
* The Thaxtj of the Eurtb, toL i p. 200> 






may it not be also considered as an organised body I 
such as has a constitution in which IIkI' necessary decay 
of the machine is naturally repmred, in exertion of 
those produetive powers by which it ha(^ been formed. 

** This is the view in which we ara^now to examine 
the globe; to see if there be, in the^ co^tittMion of this 
world,* a reproductive operation, by which a rhmed ^n^ 
stitution may be again repaired, and a duration or 
stability thus procured to the machine, considered as a 
world sustaining plants and animals.”' 

Kirwan, and the other Philistines .of the day, accused 
Hutton of declaring that his theory implied that the 
world never had a beginning, and never differed in 
condition from its present state. Nothing could be more 
grossly unjust, as he expressly guards himself against 
any such conclusion in the following terms 

**But in thus tracing back the natural operations 
which have succeeded each other, and mark to us the 


course of time past, we come to a period in which wo 
cannot see any farth^. This, however, is not the 
beginnmg of the operations which proceed in time and 
according tp; wke economy of tins world; nor is it 
the estaOkibuii^ of tha%,, wl^u, in the course of time, 
had no beginmng; it iistoxd^ the limit of our retrospec¬ 
tive view of those operations which haye come to pass 
in time, and have been conducted by supreme Intel* 
ligence."* _ 


1 have e^ken of UmSMktananism as tne doctnne ot 
Hutton and of Lyell H -IRhave quoted the older writer 
rather than the new^, it is because his works are little 


dtarianism as the doctrine of 


known, and his claims on our veneration too frequently 
foigott^ not because 1 desire to dim the fame of his 
enmenb succesBcnr; Pcw4>f the^ proBent generation of geo* 
logktB have read f^yfahfs ^‘ IHustlations,” fewer still the 


1 ^Sli^Thcgii^ of the Bwth, ?!gl. i 16,17. * Ibid'y. SSS. 
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origiiiai^^* Theory of the Earth; ” the more is the pity; 
but which of us has not thumbed every page of uie 
“ Prmciples of Geology ” ? I think that he, who writes 
fairly the history of his own progress in geological 
thought, will not be able to separate his debt to Hutton 
from his obligations to Lyell; and the history of the 
progress of individual g^ogists is ^e history of geology. 

No one can doubt that the induence of uniformitarian 
views has been enormeus, and, in the main, most 
l)eneficial and favourable to the progress of sound 
geology. 

Nor can it be questioned that Unlformitarianism has 
even a stronger title than Catastrophism to call itself the 
geological speculation of Britain, or, if you will, British 
popular geology. For it is eminently a British doctrine, 
and has even now made comparatively little progress 
on the continent of Europe. Nevertheless it seems to 
me to bo open to serious criticism upon one of its 
aspects. 

I have shown how unjust, was the insinuation that 
Hutton denied a beginning to the world. But it would 
not be unjust to say that he persistently, in practice, 
shut his eyes to the existence of that prior and different 
state of things which, in theory, he admitted ; and/ in 
this aversion to look beyond the veil of stratified rocks, 
Lyell follows him. 

Hutton and Lyell alike agree in their indisposition 
to carry their speculations a step beyond the period 
recorded in the most ancient strata now open to obser¬ 
vation in the crust of the earth. This is, for Hutton, 
** tho point in which wo cannot see any fisui^her;’’ while 
LyeQ tells ns,— 

* Th^ astronomer may find good reasons for ascrilmg 
the earth's form to the origin^ fluidity of riie mass, in 
times long antecedent to the flrst intioducdon of living 
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beings into the planet; but the geologist xnu^ be%>ntent 
to regard the earliest monuments w£|cli it is his task to 
interpret, as belonging to a period when the crust had 
already acquired great solidity and thic^ess, probably 
as great as it now possesses, and when volcanic rocks, 
not essentially differing from those, now produced, were 
formed from time to time, the intensity of volcanic heat 
being neither greater nor less than it is now/* ^ 

And again, ** As geologists, we learn that it is not only 
the present condition of the globe which has been suited 
to the accommodation of minriads of living creatures, but 
that many former states also have been adapted to the 
organization and habits of prior races of beings. The 
disposition of the seas, continents and islands, and the 
climates, have varied; the species likewise have been 
changed; and yet they have 111 been so modelled, on 
types analogous to those of existing plants and animals, 
as to indicate, throughout, a perfect harmony of design 
and unity of purpose. To assume that the evidence of 
the beginning, or end, of so vast a scheme lies within 
the reach of onr philosophical inquiries, or even of our 
speculations, appears to be inconsistent with a just 
estimate of the relations which subsist between the finite 


powers of man and the., attributes of an infinite and 
eternal Being.” ® * 

The limitations implied in these passages appear to 
me to constitute the weakness and the logical defect of 
nniformitarianism. No one will impute blame to Hutton 
that, in face of the imperfect condition, in his day, of 
those physical sdences which furnish the keys to the 
riddles of geology, he should have thought it practical 
wisdom to mnit his theory to an attempt to account for 
** the present order of t^gs;" but 1 am at a loss to com¬ 
prehend why, for all time, tte^gedogist must be content 

^ Pzindples of Goologr; voL fL p. Sll. * Ibid. p. 613, 
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to regard the oldeet fossiliferoue rocks as the uUima 
Thule >ot his science; or what there is inconsistent with 
the relations between the finite and the infinite min*d^in 
the assumption, that we may discern somewhat of the 
beginning, or of the end, of this speck in space we call 
our eartk , The finite mind is ce^inly competent to 
trace out the development of the ^wl within the egg; 
and I know not on vdiat ground; it sheedd find more 
difficulty in unravelling the complexities of the develop¬ 
ment of the earth. In fact, as Kant has well remarked, ^ 
the cosmical process is really simpler than the biologic^ 

This attempt to limit, at a particulaie point, the progress 
of inductive and deductive reasoning from the thmgs 
which are, to those which were—this faithlessness to its 
own logic, seems to me to haye cost Uniformitananism 
the place, as the permanent of geological specula¬ 
tion, which it mignt other^^rise have held. 

It remains that 1 should put before you what I 
understand to be the third, of geological specula¬ 
tion—namely, EvoLUTiomsif^^.^^ : 

1 shall not msdee what | have to say oh this head 
clear, unless I diverge, or seem to diverge, for a while, 
from the direct path of my discourse, so far as to explain 
what I take to be the scope of geol<^ itself. 1 concave 
geology to be the history of me earth, in precisely the 
same sense as biology is the history of living beings; 
and I tnist you will not think that 1 ^ overpowered by 
the influence of a dominant pupsnt.u I say that 1 trace 
a close analogy between these twe<;h^torie& 

IS 1 study a living bcii|g» under what heads does the 

^ 5Maa SatTm siiSi jSbS mebt befrlnid«a laasen, man idi mfch untenlUifae 
in lagen, 4iiss eher ^ Biiiiimg idler Himmelsfconer, die IXnediS itotf 
Bewesongen, bun dw Unprung dw gemen gegenwart^n Vei&aiiiQg'dei 
WeKoaaes verden 1dKimea.'Jih^|Mehen warden, idie dM Enengniu tines 
eiindgen Knutee Oder einsr'|leape ans mechaaiiohen Gninden, detttra nnd 
voUs^dig kiixid verden vird.**-—K avt’s SammUteki Wnite, Bd. h fb SSOi. 








kaowled^ I obtain fall! 1 can its staetietoc, 
wbat we call its Anatomy ; and or 

the series of changes which it passes tii^t|gh ;to acquire 
its complete structure. Then 1 dnd that the living 
being has certain powers resulting fioiai its own acti¬ 
vities, and &e interaction of these wirii the activities of 
other thin^B-«1he Imowledge of wli^ is PHYSionoov. 
Beyond this the living being has^Sb portion in space imd 
time, which is its Distb^butiok AU these form the 


body of ascertainable foots whidi constitute the staim 
quo of the living creature. But these foots have th^ 
causes; and the aaeercainment of these causes is th^ 
doctrine of ABTioimT. 


If we consider what is knowable about the earth, we 
shall find that such eairih-loe^ I may so trans¬ 

late the word geology---fo}||^|iito &e same categories 

What is termed stratagm^^calygeology is neither mme 
nor less than the anatomy of the earth; and the history 
of the succession of the lii^tionB is the history of a 
succession of such ^ oorre^itds with deve¬ 

lopment, as distinct from gexiaration. 

The internal heat of the earth, the elevation and 
depression oi its crust, its belching^ forth of vapours, 
ashes, and lava, are its activities, in ae strict a sense, as are 
warmth and the movements and products of respiration 
the activities of an animaL The pheenomena of the' 
seasons, of the trade winds, of the Gulfetream, are as 
much the results of the reaction between these inner 
activities and outward forces, as are the budding of the 
leaves in iqaing and their foiling in autumn the effects 
of the int^nction between t|^^orga^iS|^n of a plant 
and the eolar light smd heat\ An%aB %e study of the 
activities of the livii^^ bmiff li c^l^ its physiology, so 
are these phsmomena the «ibject^Qd|i|^ of an anafogous 
telluric pnyskdogy^ to whieA we sometimes give the 


r 
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name of meteorology, sometimes that of physkal geo- 
graphy^ sometimes tiiat of geology. Agam, tlie earth 
has a place in space and in tim^ and relations to. other 
bodies in both these respects, which constitui;e its distri¬ 
bution. This subject is usually left to the. astronomer; 
but a knowledge of its broad outlines seems to me to be 
an essential constituent of the stock of geological ideas. 

All that can be ascertained concerning me structure, 
succession of conditions, actions, and position in space of 
the earth, is the matter of fact of its natural history. 
But, as in biology, there remains the matter of reasoning 
from these facts to,their causes, which is just as much 
science as the other, and indeed more; and this consti¬ 
tutes geological aetiology. 

Having regard to this g^eral scheme of geological 
knowledge and thought; it is obvious that geological 
speculation may be, so to speak, anatomical and develop¬ 
mental speculation, so far as it relates to points of strati- 
graphical arrangement which are out of reach of direct 
observation; or, it may be 'phmological speculation, so 
far as it relates to undetermined problems relative to the 
activities of the earth; or, it may be distributional specu¬ 
lation, if it deals with modifications of tlic earth’s place 
in space; or, finally, it will be setiological speculation, if 
it attempts to deduce the history of the world, as a. 
whole, fi’om the known properties of the matter of the 
earth, in the conditions in which the earth has been placed. 

For the pui-poses of the present discourse I may take 
this last to be what is meant ** gtologicol speculation.” 

Now uniformitesiahismi as wc have seen, tends to 
ignore geological this sense altogether. 

The point me oat^trophists and the uniform^- 
tarions Agreed upon, when this Society was founded^ was 
to ignore it ^d you will &id^ if you look back into 
our records, that our revered, fathers in geology plumed 
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t^emsdves a good deal upon the piactical sense and 
wisdom of this proceeding. As a temporazy vmeasure^ I 
do not presume to chal^ge its wisaom; bnt in all 
organized bodies temporary changes are apt to produce 
permanent efiTects; and as time has slmp^ by, altering 
all the conditions which may hare maao such mortifica¬ 
tion of the scientific fiesh desirable, 1 think the effect of 
the stream of cold water which has steadily fiowed over 
geological speculation within these walls has been of 
doubtful beneficence. 

The sort of geological speculation to which I am now 
referring (geological mtiology, in short) was created, as 
a science, by that famous philosopher Immanuel Kant, 
when, in 175.5, he wrote his “General Natural History 
and Theory of the Celestial Bodies; or an Attempt to 
account for the Constitution and the Mechanical Origin 
of the Universe upon Newtonian principles."' ♦ 

In this very remarkable bnt seemingly little-known 
treatise,^ Kant ex^unds a ^complete cosmogony, in the 
shape of a theory of the causes wmeh have led to the deve¬ 
lopment of the universe from diffused atoms of matter 
endowed with simple attractive and repulsive forces. 

“Give me matter," says Kant, “ and I will build the 
world;" and he proceeds to deduce from the simple 
data from which he starts, a doctrine in*all essential re¬ 
spects similar to the well-known “Nebular Hypothesis" 
of Laplace.? He accounts for the relation of the masses 
and the densities of the planets to their distances from 
the sun, for the eccentricities of their orbits, for their 
rotations, for their satellites, for the general agreement 

»Grant (“ Histoij of Asfxon^y,’* bat tbe briefest 

leferenoe to Kniit. ■ 

* ** AlUrenniitiiie Notai^gesdik^ ^Hieorie^ 4cs Himmels; oder Vomicb 
Ton der Vettuming uiid deui meltoSHscfaen Gnurunge dcs gauKon 
biindes niudi Kewton’seben GsdiadikUeii abgnilidelt.”— iiam.wA{ch6 
]K«rk«, Bd.i.p.S07. , ^ . 
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in the direction of rotation among the celestial ^todies, 
for Satum^s ring, and for the zodiacal light He finds 
in each system of worlds, indications that t}ie attractive 
force of the central mass will eventually des^y its or^- 
nization, by concentratbg upon itself the matter of me 
whole system; but, as tihe result of this concentration, 
he argues for the development of an amount of heat 
which will dissipate the mass once .more into a molecular 
chaos such as that in which it began. 

Kant pictures to himself the universe as once an 
infinite expansion of formless and difiiised matter. At 
one point of this he supposes a single centre of attraction 
set up; and, by strict deductions from admitted dynamical 
principles, shows how this must result in the development 
of a prodigious central body, surrounded by systems of 
solar and plEmetary^ worlds in all stages of devdopment 
In vivid language he depicts the great world-maelstrom, 
widening the margins of its prodigious eddy in the slow 
progress of miliious of ages, gradually reclaiming more 
and more of the molecule .waste, and converting chaos 
into cosmos. But what is gained at the margin is lost 
in the centre; the attractions of the central systems 
bring their constituents togcdier, which then, by the heat 
evolved, are converted once more into molecular chaos. 
Thus the worlds that ai:e, lie between the ruins of 
worlds that have been and the chaotic materials of the 


worlds that shall be; and in spite of all waste an& 
destruction, Cosmos is extending his borders at the 
e^Dse of Chaos. 

Kant’s fartb^ apidi^^ttfen of his views to the earth 


Itself is to be foun 


^n 0 ^ his views to the earth 

if Tteatise on Physical Qeo- 

___ 1 • 


graphv^^ (a term un^ whieh unknown soien^ 

of ffomo|y was included), a sdU^t isjbi^ he had studM 
wi^ great care and cm whidli he. lectured few many 
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The fourth section of the first part ci thb 
Treatifle k called ** Histoiy of the Chanm whidb 
the Earth has fonnerly undergone ana ia still una^gbing/* 
and is, in fiu:t, a brief and ]^rpgnant essay upon t& nnn> 
ciples of geology. Kant ^ves an account first *^blr the 
gradual tmanges which toQ now taking place*^ under 
the heads of such as are caused by earthquakes, sucli 
as are brought about by rain and riven, such as are 
effected by the sea, such as are product by winds 
and frost; and, finally, such as result from the opera* 
tioDs of man. 

The second part is devoted to the “ Memorials of the 
Changes which the Earth has undergone in remote an¬ 
tiquity.** These are enumerated as:—A. Proofs that 
the sea formerly covered the whole earth. R Proofs 
tliat the sea has often been changed into dry land and 
then again intx> sea. 0. A discussion of the various 
theories of the earth put forward by Scheuchzer, More, 
Bonnet, \yoodward, Whit^ Leibnitz, Linnseui^ and 
Eufibn. 

The third part contains anC **Attempt to ^ve a sound 
explanation of the ancient history of the earth.” 

I suppose that it would he very easy to pick holes in 
the details of Kant's speculations, whether cosmological, 
or specially telluric, in their application. But, for all 
that, he seems to me to have^een the first person to 
frame a complete system of geological speculation by 
founding the doctrine of evoluticm. 

With a% much truth as Hutton, Kmit could say, 
take things just as 1 find thfm^^ yr^ent, and, from 
these, 1 reason with regard which'must have 

been.” Like ^Hutt^ ^tired of pointing 

.... .. ^ system, and con- 


out that 


sistency.” And, afi im 


'gr^tpiindples, so in belief 
ing that tho operatioit **by 





242 Jj^agr SitmonK, ank Sprites. [xt. 

wliich a rained constitution may be reptiredr* be ior- 
stalls Hutton; while, on the other hand, ^antia true to 
scitiuce. He knows no bounds to geological, spei^ation 
but those of the intellect. He reasons back to a be^- 
ning of the present state of things; he admits the possi¬ 
bility of an end. 

I have said that the three sdmols of ^logical pecu¬ 
lation which 1 have tenned Catastre^ism, Unifonni- 
tarianism, and Evolutionism axe commimly supposed to 
be antagonistic to one another; and 1 pr^tune it will 
have become obvious that, in my belief, the lost is 
destined to swalloivr up the other two. But it is proper 
to remark that each of the latter has kept alive the tra¬ 
dition of precious truths. 

Catastkopuism has insisted upon the existence of a 
practically unlixuited bank of force, on which the theorist 
might draw; and it has cherished the idea of the de¬ 
velopment of the earth from a state in which its form* 
and the forces which it exerted, were very different from 
those wc now know. That such difference of form and 
power once existed is a necessary part of the doctrine of 
evolution. 

Unifobmitahtanism, on the other hand, has with 
equal justice insisted upon a practically unlimited bank 
of time, ready to discount any quantity of hypothetical 
paper. It has kept bifore our eyes the power of ^ 
infinitely little, time being granted, and has compelled us 
to exhaust known causes, oefore dying to the m^mown.. 

To my mind there appears to be no sort of necessary 
theoretical antagonism, ^tween Cotastrophism and Uni- 
formitaiianism. On th^, contraxy, it is very conceivabk 
that catastrophes m|y be part and parcel of uzdfonnity. 
Let me illustrate my by mialogy. The working of 
a dock is a modd pf uni&sxn ibtion; good time-keeping 
meana* miSfoimiiy cf action* But striking of the 
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clociv It essentially a catastrophe; the hammer might be 
made to'blow up a barrel of ganpowd^, or^tom on a 
deluge of water; and, by proper arrangement^ the dock, 
instead of marking the hours, might strike at all sorts of 
irregular periods, never twice ^ke, in the intervals, 
force, or number of its blows. Nevertheless^ all these 
irregular, and apparently lawless, catastrophes would be 
the result of an absolutely uniformitarian, action; and 
we might have two schools of dock-theorists, one 
studj^ing the hammer and the other the pendulum. 

Still less is there any necessary ant^onism between 
either of these doctrines and that of ISvolvLtion, which 
embraces all that is sound in both Catastrophism and 
Uniformitarianism, while it rejects the arbitrary" assump¬ 
tions of the one and the, as arbitrary, limitations of the 
other. Nor is the value of the doctrinepf Evolution to the 
philosophic thinker diminished by the fact that it applies 
tlie same method to the living and the not-living world; 
and embraces, in one stupendous analogy, the growth 
of a solar system from molecular chaos, the shaping 
of the earth from the nebulous cubhood of its youth, 
through innumerable changes and immeasurable ages, 
to its present form; and the development of a living 
being from the shapeless mass of protoplasm we term a 
gerih. , • 

I do not know whether Evoltlitionism can claim that 
amount x)f currency which wordd entitle it to be called 
British popular geology; but, more or less vaguely, it is 
assuredly present in the minds of most geologists. 

Such being the tiiree phases of geological speculation, 
we are now m position $o inquire '%hich of these it is 
that Sir William !Chom#l]j|L ciub upda. us to reform in 
the passages which I h^ve dted: 

It is obviouefy ’ Unffbnultananism which £he dis- 
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tinguished physicist takes to be the representetiTe of 
gedogical speculation in general. And thus a first 
issue is rai^d, inasmuch as many persona (and* those 
not the least thoughtful among the younger geologists) 
do not accept strict Uniformitarianism as the final fonn 
of geological speculation. We should say, if Hutton 
and Playfair declare the course of the world to have 
been always the same, point out the fallacy by all means; 
but, in so doing, do not imagine that you are proving 
modern geology to be in opposition to natural phi¬ 
losophy. I do not suppose that, at the present, day 
any geologist would be found to maintain absolute 
Uniformitarianism, to deny that the rapidity of the 
rotation of the earth may be diminishing, that the sun 
may be waxing dim, or that the earth itself may be 
cooling. Most of us, I suspect, are Gallios, “ who care 
for none of these things,*' being of opinion that, true 
or fictitious, they have made no practical difference to 
the earth,, during the period of which a record is pre¬ 
served in stratified deposits. 

The accusation that we have been running counter to 
the principles of natural philosophy, therefore, is devoid 
of foundation. The only question which can arise is 
whether wo have, or have not, been tacitly making 
assumptions which ore in opposition to certain con¬ 
clusions which may be drawn fiom tliose principles. 
And this question subdivides itself int^ two :-^e first, 
are we really contravening ayteh conclusions ? the second, 
if we are, are those conclusions so firmly based that we 
may not contiuvcne them 1 1 le^ly in the negative to 
bom these questions, and I will give you my reasons 
for so doing. Sir Wfiliam Thomson believes that he 
is able to prove, by physioal reasonings, **tbat Ihe 
existing, state of things on the earth, life on the earth 
—all g^logical histoiy showing conldnui^ of Iffe— 


245 


XI-] , (Stoloj^al 

must be limited within some such perfod of time as one 
hundred million yeore** (loc. oit p. 25), 

The first inqoiiy which arises plainly is, has it ever 
been denied that this period may be enough for the 
purposes of geology! 

The discussion of this question is greatly embarrassed 
by the vagueness with which the assumed limit is, I 
will not say defined, but indicated,—“some such period 
of past time as one hundred million years/' Now 
docs this mean that it may have been two, or three, or 
four hundred million years ? Because this really makes 
all the difference.' 

I presume that 100,000 feet may be taken as a full 
allowance for the total thickness of stratified rocks con¬ 
taining traces of lifo; 100,000 divided by 100,000,000 
=0 001. Consequently, the deposit of 100,000 feet of 
stratified rock in 100,000,000 years means that the 
deposit has taken place at the rate of xrfov ^ ^ foot, or, 
say, ^ of an inch, per annum. 

Well, 1 do not know that any one is prepared to. main¬ 
tain that, even making all needful allowances, the 
stratified rocks may not have been formed, on the 
average, at the rate of of an inch per annum. 
1 suppose that if such could be shown to be the 
limit* of world-growth, we eould put up with the 
allowance without feeling that our speculations had 
undergone any revolution. And perhaps, after all, the 
qualifying phrase ** some such period ” may not neces¬ 
sitate the assumption of more than yiv or or zij of 
an inch of deposit per year, which, of course, would 
give us still more ^ase and comfort 

But, it may be said, tiit it iebiology, and not geology, 

' ' 

* Sir WiUiftiu Thomion Imidiet p. 16), tihat tha precfaii^iinA is of. 

no oonaeqnenoe: **the prinolple is the aamer as the |Bftcj{|de is 
admittod,'the whole dk>rainfa>n turns on its ysaetkai xe^ts. 
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vbich. asks for eo much time—^that the succession of 
life demands vast intervals; but this appears to tne to 
be reasouiiij' in a circle. Biology takes her time from 
geology. The only reason we have for believing in the 
slow rate of the change in living forms is the fact that 
they persist through a series of deposits which, geology 
informs us, have taken a long while to make. If the 
geological clock is wrong, all tne naturalist wiU have to 
do is to modify his notions of the rapidity of change 
accordingly. And I venture to point out that, when we 
are told that the limitation of the period during which 
living beings have inhabited this planet to one, two, or 
three hundred million years requires a complete revolu¬ 
tion in geological speculation, we ontts probandi rests 
on the maker of the assertion, who brings forward not 
a shadow of evidence in its support 

Thus, if we accept the limitation of time placed before 
us by Sir W. Thomson, it is not obvious, on the face 
of the matter, that we shall have to alter, or reform, 
our ways in any appreciable degree ; and we may there¬ 
fore proceed with much calmness, and indeed much 
indifference, as to the result^ to inquire whether that 
limitation is justified by the arguments employed in its 
support. 

These arguments are three in number:— 

1. The mst is based upoti the undoubted fact that the 
tides tend to retard the ratOMDif the earth’s rotation upon 
its axis. That this must be so is obvious^ if one con¬ 
siders, roughly, that the tidc9'result firom the pull which 
the sun and the moon exert upon the sea, causing it to 
act as a sort of break upon the rotating solid earth. 

Kant, who was by no means a mere **abstoaot philo¬ 
sopher,” but a good mathematician and well vers^ in 
the physical sdence of his time, not only proved this in 
an essay of ^Eiiquisite clearness and mteUigibilityi now 
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moic than a centuij old/ but dodnoed fi’om it some of 
its more important consequences^ such as the eonfitant 
turning of one face of the moon towards earth. 

But there is a long step firom the demonstration of a 
tendency to the estimation of the piactical Talue of that 
'tendency, which is all with wiuc^ we are at present 
concerned. The facts bearing on this point appear to 
stand as follow :— 

It is a matter of obseiwation the moon's mean 
motion is (and has for the last S(,000.years been) under¬ 
going an acceleration, relatively to the rotation of the 
earth. Of course this., may result horn, one of two 
causes: the moon may really have be^ moving more 
swiftly in its orbit; or the earm may have been rotating 
more slowly on its axisL 

Laplace believed he had accounted for this phmno- 
menou by the fact that'the eccentricity of the earth's 
orb it has been diminidiing throughout these 3,000 years. 
This would produce a diminution of the mean attraction 
of the sun on the moon; or, in other words, an increase 
in the attraction of the earth on the moon; and^ con¬ 
sequently, an increase in the rapidity of the orbital 
motion of the latter body. Laplace, therefore, laid the 
responsibility of the acceleration upon the moon, and 
if his views were correct, the tidm retardation must 
cither be insignificant in amount, or be counteracted by 
some other agency. 

Our great astronomer, Adams, however, appears to 
have found a fiaw in Laplace's calculation, and to have 
shown that only half the observed retardation could be 
accounted for in the way he suggested. There 

* ^Unteisficbiiiig Ser Fisgs olb die Side In filter Umdr^ng m die 
Achse, wodmd) sie die Abwcchediti^ denfamee and Kacbt henrotbrii^ 
eiaise Verandemog sflk dra ZMn aiiee Unprunges etUtten lu£e, 
Oe^^KAKT’e ITcrJ^ JBd. 1 pt 178. 
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remains, therefore, the other half to be accounted for; 
and here, in the absence of all positive knowledge, jihreo 
sets of hy^theses have been suggested. 

(a.) M. Delaunay suggests that th4 earth is at fault, in 
consequence of the tiom retardation. Messrs. Adams, 
Thomson, and Tait work out this suggestion, and, *‘on 
a certain assumption os to the proportion of retardations 
due to the sun and moon,’' ^d the earth may lose 
twenty-two seconds of time in a century from this cause.^ 
(b.) But M. Dufour suggests that the retardation of the 
earth (which is hypothetically assumed to exist) may be 
duo in part, or wholly, to the increase of the moment 
of inertia of the earth % meteors falling upon its surface. 
This suggestion also meets with the entire approval of 
Sir W. Thomson, who shows that meteor-dust, accumu¬ 
lating at the rate of one foot in 4,000 years, would 
account for the remainder of retardation.* 

(c.) Thirdly, Sir W. Thomson brings forward an hypo¬ 
thesis of his own with respect to the causu of the h 3 rpo- 
bhetical retardation of the earth's rotation 
**Let us suppose ice to melt £x>m the polar regions 
(20** round each pole, we may say) to the extent of 
something more than a foot tmek, enough to give 1*1 
foot of water over those areas, or 0*006 of a foot of 
water if spread over the whole globe, which would, in 
reality, raise the sea-level by only some suoli undiscover- 
ablo difiference os three-fourtbs of an inch or an inch. 
Thisi* or the reverse, which we believe might happen any 
year, and could certainly not be detected wi&out far 
more accurate observations and calculations for the mean 
sea-level than any hitherto made, would slacken or 
quicken the earth's rate as a timekeeper by one-tenth of 
a second per year.” • 

1 do not presume to throw the slightest doubt upon 
* Sir W. loa cit., p. 14» • * Imb idL, p, 27. * Ibid. 
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the accuracy of any of die calcnladons made hy sudi 
distinguished mathematicians as those who have made 
the suggestions I have cited. On the contrary, it is 
necessary to my argument to assume that they are all 
correct. But 1 desire to point out that this seems to be 
one of the many cases in which the admitted accuracy of 
mathematical process is allowed to throw a wholly 
inadmissible appeaiance of authority over the results 
obtained by them. Mathematics may be compared to a 
m\}\ of exquisite workmanship, which grinds you stuff of 
any degree of fineness; but, nevertheless, what you get 
out depends upon what you put in; and as the grandest 
mill in the world wlU not extract wheat-flour from 
pf^ascods, so pages of formulm will not get a definite 
result out of loose data. 

In the present instance it appears to he admitted:— 

1. That it is not absolutely certain, after all, whether 
the moon’s mean motion is undergoing acceleration, or 
the earth's rotation retardation.^ And yet this is the 
key of the whole portion. 

2. If the rapidity of the earth’s rotation is diminishing, 
it is not certain how much of that retardation is due to 
tidal friction,—how much to meteors,—how much to 

.X>ossih!e excess of melting over accumulation of polar 
ice, during the period covered by observation, which 
amoimts, at the outside, to not more than 2,600 years. 

3. The efiect of a different distribution of land and 
water in modifying the retardation caused by tidal 
friction, and of reducing it, under some circumstances, 
to a minimum, does not appear to bo taken into 
account. 

4. Daring the Miocene epoch the polar ice was cer* 
tainly many feet thinner wan it has been during, or 

* It will be undMitood Owi 1 do not With to deiqr tbot the earth's lotatioil 
uiulei3(ui^ Iefeald•tial^ ' r 
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since, the Glacial epoch. Sir W. Thomson tells ns that 
the accumulation of something mote thap a foot of 
ice around the poles (which implies the withdrawal o( 
say, an inch of water from the general surface of the 
sea) will cause the earth to rotate quicker by one^tenth 
of a second per annum. It would appear, therefore, 
that the earth may have been rotating, throughout the 
whole period which has elapsed from me commencement 
of the Glacial epoch down to the present time, one, or 
more, seconds per annum quicker than it rotated during 
the Miocene epoch. 

But, acording to Sir W. Thomson’s calculation, tidal 
retardation will only account for a retardation of 22" in 
a century, or Uv (say -l) of a second per annum. 

Thus, assuming that the accumiilation of polar icc 
since the Miocene epoch ^has only been suiheient to 
produce ten times the effect of a coat of ice one foot 
thick, we shall have an acceleratiDg cause which covers 
all the loss from tidal aetion, and leaves a balance 
of i a second per annum in the way of acceleration. 

If tidal rotardation con be thus checked' and over¬ 
thrown by other temporary conditions, what becomes 
of the confident assertion, based upon liie assumed uni¬ 
formity of tidal retardation, that ten thousand million 
years ago the earth must have been rotating more than 
twico os fast as at present, and, therefore, that we 
geologists are **in direct opposition to the principles 
of Natural Philosophy" if we sx^ad geological history 
over tiiat time ? 

11. The second argument is thus stated by Sir W. 
Thomson:—“ An article, by myself, published in * Mac¬ 
millan’s Magasino ’ for March 1862, on the age of 
sun’s heat, explains results of investigation into various 
questions os to possibilities regarding the amount of heat 
tnat the sun cotdd have, dealing with it as you would 
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willi a Sterne, or a piece of matter, only taking into 
account the sun’s dimensions, which showed it to be 
possible that the sun may have already illuminated the 
earth for as many as one hundred million years, but at 
the same time rendered it almost certain that he had not 
illuminated the earth for five hundred millions of years. 
The estimates here are necessarily ver^ vague; but yet, 
vague as they are, I do not know that ttls possible, upon 
any reasonable estimate founded on known proparties 
of matter, to say that we can believe the sim has really 
illuminated the earth for five hundred million ycars.”^ 

I do not wish to " Hansardize Sir William Thomson 
by laying much stress on the fact that, only fifteen years 
ago, he entertained a totally different view of the origin 
of the sun 8 heat, and believed that the energy radiated 
from year to year was supplied from year to year— 
a doctrine whicii would have suited Hutton perfectly. 
But the fact that so eminent a physical philosopher has, 
thus recently, held views opposite to those which he now 
entertains, and that he confesses his own estimates to 
be “very vague,” jiistiy entitles us to disregard those 
estimates, if any distinct facts on our side go against 
them. However, I am not aware that such facts exist. 
As 1 have already said, for anything Lknow, one, two, 
or three hundrea millions of years may serve the needs 
of geolo^sts perfectly welL 

111. The ubird line of argument is based upon the 
temperature of tbe interior of the earth. Sir W. 
Thomson refers to certain investigations which prove 
that the present thermal condition of the interior of 
the earth implies either a heating of the earth within the 
last 20,000 y^uB of as much as 100" F., or a greater 
heating all over the surface at some time further back 
than 20,000 years, and then proceeds thus:— 

^ Loc. eit., p. SO. 
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“ Now, are gcologiste prepared to admit that, at some 
time within the last 20,000 years, there has been all 
over the earth so high a temperature os that? I pre¬ 
sume not; no geologist—no modem geologist—would 
for a moment admit the hypothesis mat the present 
state of underground heat is due to a heating of the 
surface at so late a period as 20,000 years ago. If that 
is not admitted, we are driven to a greater heat at some 
time more than 20,000 years ago. A greater heating 
all over the surface than 100® Fahrenheit w'ould kill 
nearly all existing plants and animals, I may safely say. 
Are modern geologists prepared to say that all life was 
killed olf the earth 50,000, 100,000, or 200,000 years 
ago ? For the uniformity theory, the further back the 
time. of high surface-temperature is put the Ijetter; 
but the further back the time of heating, the hotter it 
must have been. The best for those vlio draw most 
largely on time is that which puts it furthest back ; 
and that is the theory that the heating was enough 
to melt the whole. But even if it was enough to 
melt the whole, we must still admit some limit, such as 
fifty million years, one hundred million years, or two 
or three hundred million years ago. Beyond that we 
cannot go." * 

It wul be obscn’’ed that the “limit" is once again 
of the vaguest, ranging from 50,000,000 years to 
300,000,000. And the reply is, once more, that, for 
anything that can be proved to the contrary, one or 
two hundred million years might serve the purpose, 
even of a through-going Huttonian imiformitarian, 
very well. 

But if, on the other hand, the 100,000,000 or 
200,000,000 years appear to be insuffici^t for geo¬ 
logical purposes, we must dosely ciiticise the mewod 

> Leo. dt, p. 24 
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by which the limit is reached. The argument is simple 
enough. Amiming the earth to be nothing but a cool¬ 
ing mass, the quantity of heat lost per year, supposing 
the rate of cooling to have been uniform, multiplied 
by any given number of years, will be given the mini¬ 
mum temperature that number of years ago. 

But is the earth nothing but a cooling mass, ** like 
a hot-water jar such as is used in carriages, or a globe 
of sandstone'' I and has its cooling been uniform ? An 
affirmative answer to both these questions seems to be 
necessary to the validity of the cmculations on which 
Sir W. Thomson lays so much stress. 

Ncvertlielcss it surely may be urged that such affirma^ 
tive answers arc purely hypothetical, and that other 
suppositions have an equal right to consideration. 

For example, it it not possible that, at the prodi^ous 
temperature which would seem to exist at 100 mUcs 
l)elow the surface, all the metallic bases may behave as 
mercury does at a red heat, when it refuses to combine 
with oxygen ; while, nearer the surface, and therefore at 
a lower temperature, they enter into combination (as 
mercury docs with oxygen a mw degrees below its boiling- 
point) and so give rise to a heat totally distinct from 
that which they possess as cooling bodies? And has 
it not also been proved by recent resbarches that the 
quality of the atmosphere may immensely affect its 
permeability to heat; and, consequently, profoundly 
modify the rate of cooling the globe as a whole ? 

I do not think it cap be denied that such conditions 
may exist, and may so greatly affect the supply, and the 
loss, of terrestrial heat as to destroy the value of any 
calculations which leave them out of sight. 

My functions as your advocate are at an end. I 
apeak with mote than the sincerity of a mere advocate 
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when I express the belief that the case against us has 
entirely brdken clown. The cry for reform which has 
Iteen raised without, is superfluous, inasmuch as we 
have long been reforming from within, with all needful 
:)pecd. And the critical examination of the grounds 
upon which the very grave charge of opposition to 
the principles of Natural Philosophy has been brought 
against us, rather shows that we have exercised a wise 
discrimination in declining, for the present, to meddle 
with our foundations. 




XII 

THE OMGIN OF SPECIES. 

Mr Darwin’s long-standmg and well-earned scientific 
eminence probably renders him indifferent to that social 
notoriety which passes by the name of success; but if 
the calm spirit oi the philosopher have not yet wholly 
superseded the ambition and the vanity of the carnal 
man within him, he must be wdl satisfied with the 
results of his venture in publishing the Origin of 
Secies.” Overflowing the narrow bounds of purely 
scientific circles, the “species question” divides with 
Italy and the Volunteers the attention of general society. 
Ever}»body has read Mr. Darwin's book, or, at least, has 
given an opinion upon its merits or demerits; pietists, 
whether lay or ecclesiastic, decry it with the mild 
railing^ which sounds so charitable; bigots denounce it 
with ignomnt invective; old ladies of both sexes 
consider it a decidedly dwgerous book, and even 
savans, who have no better mud to throw, quote anti¬ 
quated writers to show that its author is no better than 
an ape himse^; while ^ every philosophical thinker 
hails it as a veritable Whitwortn gun in the armouxy of 
liberalism; and .all competent naturalists and physio¬ 
logists, whatever their opinions as to the ultimate fate 
of the doctrines put forth, acknowledge that the work in 
which th^ are embodied is a solid contribution to know¬ 
ledge and inaugurates a new epoch in natural history. 
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Nor hoA the discnssion of the snhject heen restrained 
within the limits of conversation. When the public is 
eager and interested, reviewers must minister to its 
wants; and the genuine litterateur is too much in the 
habit of acquiring his knowledge from the book he 
judg(‘s—as the Abyssinian is said to provide himself 
with st(^al’s from the ox which carries him—^to be with¬ 
held from criticism of a profound scientific work by the 
mere want of the requisite preliminary scientific acquire¬ 
ment ; while, on the other hand, the men of science who 
wish .well to the new views, no loss than those who 
dispute their validity, have naturally sought oppor¬ 
tunities of expressing tBeir opinions. Hence it is not 
surprising that almost all the critical journals have 
noticed Mr. Darwip^ work at greater or less length; 
and so many disquisitions, of every degree of excellence, 
from the poor product of ignorance, too often stimulated 
by prejudice, to the fair and thoughtful essay of the 
candid student of Nature, have appeared, that it seems 
an almost helpless task to attempt to say anything ne^v 
upon the question. 

But it may he doubted if the knowledge and acumen 
of prejudged scientific opmnent^ or the subtlety of 
orthodox special pleaders, nave yet exerted their full 
force in mystifying the real issues of the great contro¬ 
versy which has been set afoot, and whose end is hardly 
likely to he seen by this generation; so that at this 
eleventh hour^ and even failing anything new, it may be 
useful to state afresh that which i true, and to put the 
fundumontal positions advocated by Mr. Darwin in such 
a fom that they may be grasped W those whose special 
stupes lie in other diiectiona. And the adoption of this 
course may bo the more advisable, because notwith- 
standing its great deserts, and indeed partly on account 
of them, the Origin of Species ” ia by no means an easy 
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book to read—if by readinir is implied the full oom- 
prehension of an authors meaning. 

We do not speak jestingly in saying that it is Mr. | 
Darwin’s misfortune to know more aliout the question he 
has tiiken up than any man living. Personally and 
practically exercised in zoology, in minute anatomy^ in 
geology; a student of geographical distribution, not on 
maps and in museums only, out by long voyages and 
laborious collection; having l^gely advanced ^h of 
these branches of science, and having ^nt many yem 
in gathering and sifting materials for his present work, 
the store of accurately registered facts upon which the 
author of the ** Origin of Species ” is able to draw at' 
will is prodigious. ^ 

But this veiy superabundance of matter must have 
been embarrassmg to a writer wlio, for the prement, can 
only put forward an abstract of his views ; and thence it 
arises, pc^Thaps, that notwithstanding the clearness of the 
style, those who attempt fairly to digest the book* find 
much of it a sort of intellectual pemmican—a mass of 
facts cj-ushed and pounded into shape, rather than held 
together by the ordinary medium of an obvious logical 
bond: due attention will, without doubt, discover this 
bond, but it is often hard to find. 

Again, from' sheer want of room, much has to be 
taken for granted which might readily enough be proved ; 
and hence, while the adept, who can supply the missing j 
links in the evidence from his own knowledge, discovers 
fresh proof of the singular thoroughness wim which all 
difficulties have been considered and all unjustifiable 
suppositions avoided, at every reperusal of Mr. Darwin’s 
pregnant paragraphs, the novice in biology is apt to 
complain of the frequency of what he facies is gnt- 
tuitous assumption. 

Thus while it may be doubted if, for some years, any 

8 
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one is likely to be competent to pronounce judgment on 
all the issues raised by Mr. Dar\rui, there is assuredly 
abundant room for him, who, assuming the humbler, 
though perhaps as useful, office of an inteipreter between 
the “ Origin of Species" and the public, contents himself 
with endeavouring to point out the nature of the 
problems which it discusses; to distinguish between 
the ascertained facts and the theoretical views which it 
contains; and finally, to show the extent to which the 
explanation it offers satisfies the requirements of scientific 
logic. At any rate, it is this office which we purpose to 
undertake in the following pagea 
, It may be safely assumed that our readers have a 
general conception of the nature of the objects to which 
Sie word **species" is applied; but it has, perhaps, 
occurred to a few, even to those who are naturalists ex 
pro/esso, to reflect, that, as commonly employed, the 
term has a double sense,and denotes two veiy different 
orders of relations. When we call a group of animals, 
or of plants, a species, we may imply thereby, either 
that all these animals or plants have some common 
IKJculiarity of form or ‘structure ; or, we may mean that 
they possess some common functional character. That 
part of biological science which deals with form and 
structure is called Morphology—^that which concerns 
itself with function, Physiology—so that we may con¬ 
veniently speak of these two senses, or aspects, of 
** species"—the one as morpholgical, the other as phy¬ 
siological. Regarded from the former point of view, a 
species is nothing more than a kind of animal or plant, 
which is distinctly definable from all others, by certain 
constant, and not mearly sexual, morphological pcculiar- 
itica Thus horses form a species, Ix^use the group of 
animals to which that name is applied is distinguimed 
from all others in the world by the following constantly 
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associatefl characters. They have 1. A vertebral column,; 
2. Mammas; 3. A placentm embryo; 4. Four le^; 5. A 
single well-developed toe in each foot provided with a 
hoof; 6. A bushy tail; and 7. Callosities on the inner 
sides of both tbe fore and the hind legs. The asses, 
again, form a distinct species, because, with the same 
characters, as far as the fifth in the above list, all asses 
have tufted tails, and have callosities only on the inner 
side of the fore legs. If animals were di^vered having 
the general characters of the hoiue, bul; sometimes with 
callosities only on the fore legs, and more or less tufted 
tails; or animals having the general characters of the 
ass, jbut with more or bushy tails, and sometimes 
with callosities on both pairs of 1^^ besides being inter¬ 
mediate in other respects—^the two species would have 
to be merged into one. They could no longer be 
regarded as morphologically distinct imccies, for they 
would not be distinctly definable one from ^e other. 

However bare and simple this definition of species 
may appear to be, we confidently appeal to all practical 
naturalists, whether zoologists, botanists, or palmonto- 
legists, to say if, in the vast majority of cases, they 
know, or mean to affirm, anything more of the group of 
animals or plants they so denominate tt^an what hiis just 
been stated Even the most decided advocates of the 
received doctrines respecting species admit this. 

* I apprehen^** says Professor Owen,* “ tixat few nataralists now- 
a-daya, in describing and proposing a name for what they call * a new 
ipeeietf* nse that term to signify wlmt was meant by it twenty or thirty 
years^ ago that is, an originally distinct creation, maintaining its 
primitive distinction by obstmetive generative peculiarities. The pro¬ 
poser of the new species now intends to state no moro than he 
actually knows; as^ for example^ that the diiferenoes on which he 

> On Uie Osteology of the Cbimpanateej and Orangs: Transsctioiis of the 
Zoological Society, 186a 
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fooodfl tlie specific character are constant in individaals of both sejces, 
•o for as obseriration has reached; and that tiiey are not due to 
domestication or to artificially superinduced external circumstances, or 
to any outward influence within his cognizance; that the speciea is 
wild, or is such as it appears by Kature.” 


If we consider, in fact, that hy far the largest pro¬ 
portion of recorded existing species are known only by 
the study of their skins, or bones, or other lifeless 
exuvia; that we are acquainted with none, or next to 
none, of their jpkysioloffical peculiarities, beyond those 
which con be deduced from their structure, or are open 
to* cursory observation; and that we cannot hope to 
loam more of any of those extinct forms of life which 
now constitute no inconsiderable proportion of the known 
Flora and Fauna of the world: it is obvious that the 
definitions of these species can be only of a purely 
structural or morphological character. It is probable 
that naturalists would have avoided much confusion of 
ideas if they had more frequently borne the necessary 
limitations of our knowledge in mind. But while it 
may safely be admitted that we are acquainted with 
only the morphol(%ical characters of the vast majority 
of species—the functional, or physiological, peculiarities 
of a few have been carefully investigated, and the result 
of that study forms a large and most interesting portion 
of the physiology of repr^uction. 

The student of Nature wonders the more and is as¬ 
tonished the less, the more conversant he becomes with 
her operations; but of all the perennial miracles she 
offers to his inspection, perhaps the most worthy of 
admiration is the development of a plant or of an animal 
fix>m its embryo. Examine the recently laid egg of 
some common animal, such as a salamander or a newt. 
It is a minute spheroid in which the best microscope 
will reveal nothing but a structureless sac^ enclosing a 
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glaiiy fluid, holding granules in suspension. But strange 
possibilities lie dormant in that semi-fluid globule. Let 
a moderate supply of warmth reach its watery cradle, 
and the plastic matter undergoes changes so rapid and' 
yet so st^y and purposclike in their succession, that 
one can only compare them to those operated by a 
skilled modeller upon a formless lump of clay. As 
with an invisible trowel, the mass is divided and sub¬ 
divided into smaller and smaller portions, uotil it is 
reduced to an agmgation of. granule^ not too large to 
build withal the nnest fabrics of the nascent organism. 
And, then, it is jis if a delicate finger traced out the line 
to be occupied by the spinal column, and moulded tlie 
contour of the body; pinching up the head at one end, 
the tail at the other, and fashioning flank and limb into 
due Balumandrine proportions, in so artistic a way, that, 
after watching the process hour by hour, one is almost 
involmitiiiily poesesst^d by the notion, that some more 
subtle aid to vision than an achromuiic, would show the 
hidden artist, with his plan before him, striving with 
skilful manipulation to perfect his work. 

As life advances, and the young amphibian ranges the 
waters, the terror of his insect contemporaries, not only 
are the nutritious particles supplied by its prey, by the 
addition of urhich to its friune growth takes place, laid 
down, each in its proper spot, and in such due proportion 
to the rest, as to reproduce the form, the colour, and the 
size, characteristic of the parental stock; but even the 
wonderful powers of reproducing lost parts possessed by 
these ani mal s are controlled by the same governing 
tendency. Cut off the legs, the tail, the jaws, separately 
or all together, and, as Spallanzani showed long ago, 
these ports not only grow ^in, but the redintegrated 
limb is formed on the sam^ type as those which were 
lost Hie new jaw, or leg, is a newt's, and never by any 
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accident more like that of a frog. What is true of the 
newt is true of every animal and of every plant; the 
acorn tends to build itself up a^oin into a woodLoud 
giant such as that from whose twig it fell; the s})ore oi 
Uie humblest lichen reproduces the green or brown 
incrustation which gave it birth; and at the other end 
of the scale of life, the child that resembled neither the 
paternal nor the maternal side of the house would be 
regarded as a kind of monster. 

So that the one end to which, in all living beings, the 
formative impulse is tending—the one scheme which the 
Archaeus of the old speculators strives to cany out, 
seems to be to mould the offspring into the likeness of 
the parent It is the first great law of reproduction, 
that the offspring tends to resemble its parent or parents, 
more closely than anything else. 

Science will some day show us how this law is a 
necessary consequence of the more general laws which 
govern matter; but, for the present, more can hardly be 
said than that it appears to be in harmony with them. 
We know that the phaenoroena of vitality are not some¬ 
thing apart from other ph^ical phsenomona, but one 
with them ; and matter and force ore the two names of 
the one artist who fashions the living as well as the life* 
less. Hence living bodies should (^y the same great 
laws as other matter—nor, throughout Nature, is there a 
law of wider application than this, that a body impelled 
by two forces takes the direction of their resultant. But 
Uving bodies may bt) regarded as nc4^hing but extremely 
Comdex bundles of forces held in a mass of matter, as 
the complex forces of a magnet are held in the steel by 
its coercive force; and, since the differences of sex arc 
comparatively slight, or, in otlier words, the sum of the 
forces in each has a very similar tendency, their re¬ 
sultant, the offspring, may reasonably be expected to 
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deviate but little from a course parallel to cither, or 
to botL 

Kepresent the reason of the law to ourselves by what 
physical metaphor or analogy we will, however, the 
great matter is to apprehend its existence and the im¬ 
portance of the consequences dcducible from it , Foi*’ 
thin g s which ar e like tq . 

and u, in a great series of generations, every offspring is- 
like its parent, it follows that all the offspring and all 
the parents must be like one another; and that, given 
an original parental stock, with the opportuifity of un¬ 
disturbed multiplication, the law in question necessitates 
the production, in course of time, of an indefinitely large 
group, the whole of* whose mcml)cr8 are at once very 
similar and are blood relations, having descended from 
the same parent, or pair of parents. The proof that all 
the members of any given group of animaus, or plants, 
had thus descended, would he ordinarily considered 
sufficient to entitle them to the rank of physiological 
species, for roost physiologists consider species to be de -1 
finable as ** the offspring of a single primitive stock.^ i 

But though it is quite true that all those groups we 
call species may, according to the known laws of re¬ 
production, have descended from a single stock, and 
though it" is very likely they really have done so, yet 
this conclusion rests on dcducriqn ,and can hardly hope 
to estoblish itelf upon a jbasis-of ob^mtiog. A njLihe 
primitiveneBS of the suppose d i^ pgle stock, which, after 

OVJs tae eaBential.j^HaL..gt.,&e matter^ IS. not only a,‘ 
^ 1 • 1 , « « .■“ 


I I- py pnminve oe meant inaepenaent oi aqy* 
living being .” A scientific definition, oTwhiS an 
imwarinnt^e^^)othesis forms an essential part, carries 
its condemnation within its^; but even supposing sueh 
a definition were, in form, tenable, the physiologist who 
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should attempt to apply it in Nature would soon find 
himself involved in great, if not inextricable, difficulties. 
As we have said, it is indubitable that offspring tend to 
resemble the parental organism, but it is equally true 
that the similarity attained never amounts to identity, 
either in form or in structura Th ere is always a certain 
amount of deviatioii, not only from the precise characters 
of a single parent, but when, as in most animals and 
many plants, the sexes are lodged in distinct individuals, 
from an exact mean iKjtween the two parents. And 
indeed, on general principles, this slight deviation sfjcms 
as intclligime as the general aimOarity, if we reflect how 
comi)lex the co-operating **bundles of forces” are, and 
how improbable it is that, in any case, their true re¬ 
sultant shall coincide with any mean between the more 
obvious characters of the two parenta Whatever be: 
its enuso, however, the co-existence of this tendency to 
minor variation with the tendency to general similarity, 
is of vast importance in its bearing on the question of 
the origin of species. 

As a general rule, the extent to which an offspring 
differs from its parent is slight enough ; but, occasionally, 
the amount of difference is much more strongly marked, 
and then the divergent offspring receives the name of a 
Variety . Multitudes, of what there is every reason to 
believe are such varieties, are known, but the origin of, 
very few has been accurately recorded, and of these wo 
will select two as more especially illustrative of the main 
fcjatures of variation. The first of them is that of the 
“Ancon,” or “ Otter” sheep, of which a careful account 
is given by Colonel David Humphreys, F.R.S., in a letter 
to Sir Joseph Banks, published in the Philosophical 
'transactions for 1813. It appears that one Seth Wright, 
the proprietor of a fiirm on the banks of the Charles 
River, in Massachusetts^ possessed a flock of fifteen ewes 




265 


zitj #regim of 

and a ram of the ordinaiy kind.* In the year 1791, one 
of the ewcH presented her owner with a male lamb, 
differing, for no assignable reason, from its paicnts hy a 
proportionally long body and short bandy whence 
it was unable to emulate its relatives in those sportive 
leaps over the neighbours' fences, in which they were 
in the habit of indulging, much to the good Sirmer’s 
vexation. 

The second case is that detailed by a no less unex> 
ceptionable authority than Reaumur, his ** Art dc faire 
dclore les Pouleta” A Maltese coisiple, named Kelleia, 
whose hands and feet were constructed upon the ordinary 
human model, had bom to them a son, Gratio, who pos-- 
scssed six perfectly moveable fingers on each hand and, 
six toes, not quite so well form^, on each foot. No 
cause could be assigned for the a[)pcarance of this un-i 
usual variety of the human species. 

Two circumstances are well worthy of remark in both 
these casea In each, tlie variety appears to have arisen 
in full force, and, as it were, per saltum ; a wdde and 
definite difference appearing, at once, between the Ancon 
ram and the ordinary sheep; between the six-fingerc>d 
and 8^-toed Gratio Kelleia and ordinary men. In 
neither case is it possible to point out any obvious reason 
for the appearance of the variety. Doubtless there were 
determining causes for these as for all other phaenomena; 
but they do not appear, and we can be tolerably* cer¬ 
tain that what are ordinarily understood as changes in 
physical conditions, as in climate, in food, or the like, 
did not take place and had nothing to do with the 
matter. It was no case of what is commonly called 
adaptation to drcumstanccs; but, to use a conveniently 
erroneous phrase, the variations arose sj^ntaneously. 
The fruitless search after final causes leads tneir pursuers 
a long way; ^but even those hardy tcleologists, who are 
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ready to break through all the laws of physics in cliase 
of their favourite wilJ-o*-the-wisp, may be puzzled to 
discover what purpose could be attained by. the stunted 
legs of Seth Wright^s ram or the hexadactyle members 
of G ratio Ecllcia. 

Varieties then arise we know not whjr; and it is more 
than probable that the majority of varieties have arisen 
in til is “spontaneous” manner, though we are, of course, 
far from denying that they may be traced, in some cases, 
to distinct external influences ; which are assuredly com¬ 
petent to alter the character of the tegumentary cover¬ 
ing, to change colour, to increase or diminish the size of 
muscles, to modify constitution, and, among plants, to 
give rise to the metamorphosis of stamens into petals, 
and so forth. But however they may have arisen, what 
especially interests us at present is, to remark that, once 
in existence, varieties obey the fundamental law of re¬ 
production th^ like tendg. la produce like, and their 
offspring exemplify it by tending to exhibit the same 
deviation from the parental stoex as themselves. Indeed, 
there seems to bo, in many instances, a pr6-potent in¬ 
fluence about a newly-arisen variety which gives it 
what one may call an unfair advantage over the normal 
descendants from the same stock. This is strikingly 
cxemplifled by the case of Gratio Kelleia, who married 
a woman with the ordinary pentadactyle extremities, 
and*had by her four children, Salvator. George, Andr4, 
I and Marie. Of these children Salvator, the eldest boy, 
bad six fingers and six toes, like his father; the second 
,, and thii-d, also boys, had five fingers and five toes, like 
> their mother, though the hands and feet of George 
were slightly deformed; the last, a girl, had five fingers 
and five toes, but the thumbs were slightly deformed. 
The variety thus reproduced itself purely in the eldest^ 
while the normal type reproduced itself purdy in the 



267 


of 

third, and almost purely in the second and last: so 
that it 'would seem, at first, as if the normal type 
were more powerful than the variety. But all these 
children grew up and intermarried with normal wives 
and husband, and then, note wdiat took place: SaH 
vator had four children, three of whom exhibited the^ 
hexadactyle members of their grandfather and ^ther, 
while the youngest hod the pcntadactyle limbs of the 
mother and grandmother; so that here, notwithstanding 
a doubl e pcntadactyle dilution of the blood, the hexa- 
dactyle variety had the best of it. The same pre-potency 
of the variety was still more markedly exemplified in 
the progeny of two of the other children, Marie and 
George. Marie (whose thumbs only were deformed) 
gave birth to a boy with six toes, and three other 
normally formed children; but George, who was not 
quite so pure a pcntadactyle, begot, first, two girls, each 
of whom had six fingers and toes; then a girl with six 
fingers on each hand and six toes on the right foot, but 
only five toes on the left; and lastly, a boy with only 
five fingers and toes. In these instances, therefore, the 
variety, as it were, leaped over one generation to re* 
produce itself in i^ll force in the next Finally, the 
purely ^ntadactyle Andrd was the father of many 
children, nbt one of whom departed firom the normal 
parental t 3 q)e. 

If a variation which approaches the nature of a mon¬ 
strosity can strive thus forcibly to reproduce itself, it is 
not wonderful that less aberrant modifications should 
tend to be preserved even more strongly; and the history 
of the Ancon sheep is, in this respect, particularly in¬ 
structive. With the ** ’cuteness ” chai^teristic of their 
nation, the neighbours of the Massachusets farmer 
imagined it wouui be an excdlent, thing if all his sheen 
were imbued with the stay-at-home tendencies enforced 
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^ Nature ujwn the newly-arrived ram ; and they advised 
Wright to kill the old patriarch of his fold, and install 
the Ancon ram in his place. The result justifi^ their 
sagacious anticipations, and coincided veiy nearly with 
what occurred to the progeny of Gratio Kelleia. The 
young lambs were almost always eitlier pure Ancons, or 
pure ordinary shcep.^ But when sufficient Ancon sheep 
were obtained to interbreed with one another, it was 
found that the offspring was always pure Ancon. Colonel 
Humplireys, in fact, states that he was acquainted with 
only “one questionable cjise of a contrary nature. 
Here, then, is a remarkable and w-ell-cstablished instance, 
not only of a very distinct race being established per 
saltum, but of that race breeding “ true ” at once, and 
showing no mixed forms, even when crossed with another 
breed. 

By taking care to select Ancons of both sexes, for 
breeding from, it thus became easy to establish an ex¬ 
tremely well-marked race; so peculiar that, even when 
herded with other sheep, it was noted that the Ancons 
kept together. And there is eveiy reason to believe that 
the existence of this breed might have been indefinitely 
protracted; but the introduction of the Merino sheep, 
which were not only very superior to the Ancons in wool 
and meat, but quite as quiet and orderly, led to the com¬ 
plete neglect of the new breed, so that, in 1813, Colond 
Humphreys found it difficult to obtain the specimen, 

1 Odtond Hmnpbreyaf Btatements are exceedingly explicit on thia point:— 
an Ancon ewe is impcegnntsd by a common nun, the uaease 
fesemhla^wholly cither the ewe or tibe nun. The increase of the common 
ewe Imprognated by an Anoon ram fbllows entirely the one or the other, 
without blending any of the distinguishing and essential peooliarities of both. 
Fkequent instances hsve hawraed when common ewes ^ve had twins by 
Ancoii mms. when one exlubited the oom{dete marks and ftatuies of tne 
ewe, the other of the ram. The contrast has been Tendered ^mlarfy 
striki]^ whoa one short-legged and one longd^ged lamb, produoed at a 
birth, been seen snoking the dam at aame time.”—PAtiomyAieal 
Trau^tiaiu, 1813^ Pt. L, pp. 80. 
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whose skeleton was presented to Sir Joseph Banks. We 
believe that» for many years, no reikmant of it has existed 
in the Unit^ States. * 


Gratio Kelleia was not the progenitor of a race of six'* 
fingered men, as Seth Wrighta ram became a nation of 
Ancon sheep, though the tendency of the variety to 
perpetutate itself appears to have been fiiUy as strong, in 
the one case as in the other. And the reason of the 


difference is not far to seek. Seth Wright topk care not 
to weaken the Ancon blood by matching his Ancon ewes 
vith any but males of the same variety, while Gratio 
Kelleia's sons were too far removed from the patriarchal 
times to intermarry with their sisters; and his grand¬ 
children seem not to have been attracted by their six- 
fiugcred cousins. In other words, in the one example a 
race was produced, because, for several generations, care 
was taken to select both parents of the breeding stock 
from animals exhibiting a tendency to vary in the same 
direction; while, in the other, no race was evolved, because 


no such selection was exercised. A race is a propagated 
variety; and as, by the laws of reproduction, offspring 
tend to assume the parental forms, they will be more 
likely to propagate a variation exhibited by both parents 
than that possessed by only one/ 

There is no organ of the body of an animal which 
may not, and does not, occasionally, v^ more or less 
from the normal type; and there is no variation which 
may not be transmitted, and which, if selectively trans¬ 
mitted, may not become the foundation of a race. This 
peat truth, sometimes forgotten by philosox^bers, has 
h>ng been familiar to practical agriculturists and breeders; 
and upon it rest all the methods of improving the breeds 
of domestic animals, which^ for the ceutuiy, have 
been followed vrith so much succefts in England. Colour, 
form, size, texture of hair, or wool, proportions of various 
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part^ strength or weakness of constitution, tendency to 
fatten or to remain lean, to give much or little milk, 
speed, strength, temper, intelligence, special instincts; 
were is not one of these characters whose transmission 
is not an every-day occurrence within the experience 
of cattle-breeders, stock-farmers, horse-dealers, and 
dog and poultry fanciers. Nay, it is only the other 
day that an eminent physiologist. Dr. Brown-Sdquard, 
communicated to the Iloyal Society his discovery 
that epilepsy, artificially pr^uced in guinea-pigs, by a 
means which he has discovered, is transmitted to their 
offspring. 

But a race, once produced, is no more a fixed and 
immutable entity than the stock whence it sprang; 
variations arise among its members, and as these varia¬ 
tions are transmitted like any others, new races may be 
developed out of the pre-existing one ad infinitum^ or, 
at least, within any limit at present determined. Given 
sufficient time and sufficiently careful selection, and the 
multitude of races which may arise from a common 
stock is as astonishing as are the extreme structural 
differences which they may present A remarkable 
example of this is to be found in the rock-pigeon, which 
Mr. Darwin has, in our opinion, satisfactorily demon¬ 
strated to be the progenitor of all our domestic pigeons, 
of which there are certainly more than a hundred well- 
marked races. The most noteworthy of these races ore, 
the four great stocks known to the “ fancy ” as tumblers, 
pouters, carriers, and fantails; birds which not only differ 
most singularly in size, colour, and habits, but in the 
form of tne beak and of the skull: in the proportions of 
the lieak to the skull; in the number of tau-feathers; in 
the absolute and relative size of the feet; in the presence 
or absence of the uropygial gland; in the number of 
vertebrae in the back; in shorty in precisely those cha- 
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racters in which the genera and species of birds differ 
from one another. 

And it is most remarkable and instructive to observe* 
that none of these races can be shown to have been 
originated by the action of changes in what are com¬ 
monly called external circumstances* upon the wild rock- 
pigeon. On the contraiy* from time immemorial, pigeon 
fanciers have had essentially similar methods of treating 
their pets, which have been house^ fed* protected and 
cored for in much the same way in all pigeonriea In 
fact, there is no case better adapted than that of the 
pigeons to refute the doctrine which one sees put forth 
on high authority, that "no other characters than those 
founded on the development of bone for the attachment 
of muscles" are capable of variation. In precise con¬ 
tradiction of this hasty assertion* Mr. Darwin s researches 

E rove that the skeleton of the wings in domestic pigeons 
as hardly varied at all from that of the wild type; 
while* on the other hand* it is in exactly those respects* 
such as the relative len^h of the beak and skull* the 
number of the vertebrae* and the number of the tail- 
feathers* in which musciilar exertion can have no im¬ 
portant influence* that the utmost amount of variation 
mis taken place. 


We have said that the following out of the properties 
exhibited by physiological species would leaa us into 
difficulties* and at this point they begin to be obvious; 
for* if, as the result of spontaneous variation and of 
selective breeding, the progeny of a common stock may 
become separated into groups distinguished from one 
another by constant^ not sexu^ morphological characters* 
it is dear that the physiologicd definition of species is 
likely to clash with the morpholorical definition. No 
one would Hesitate to describe uie pouter and tiie 
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tumbler as distinct species, if thej were found fossil, or 
if their skins and skeletons were imported, as those of 
exotic wild birds commonly are—and, witjiout t^oubt, if 
considered alone, they are good and distinct morpho¬ 
logical speciea On the other hand, they are not physio¬ 
logical species, for they are descended &om a common 
stock, the rock-pigeon. 

Under these circumstances, as it is admitted on all 
sides that races occur in Nature, how are we to know 
whether any apparently distinct^ animals are really of 
different physiological STOcies, or no^ seeing that the 
amount of morphological difference is no safe guide? 
Is there any test of a ph3r3iological species ? The usual 
answer of physiologists is in the affirmative. It is said 
that such a test is to be found in the phaBuomena of 
hybridization—^in the results of crossing races, as com¬ 
pared with the results of crossing speciea 

So far as the evidence goes at present, individuals, of 
what are certainly known to be'^WSte races produced by 
selection, however distinct they may appear to be, not 
only breed freely together, but the offspring of such 
crossed races ore only perfectly fertile with one another. 
Thus, the spaniel ana the myhouud, the dray-horse and 
the Arab, the pouter and the tumbler, breed together 
with perfect freedom, and their mongrels, if matched 
with other mongrels of the same kind, are equally fertile. 

On the other hand, there -can be no doubt that the 
individuals of many natural species are either absolutely 
infertile, if crossed with individuals of other species, or, 
if they give rise to hybrid? ofi&pring, the hybrids so 
produced are infertile when |>aiFed together. TEe horse 
and the ass, for instance, tffso crossed, mve rise to the 
mule, and there is no certaik evidence of ofi&pring ever 
having been produced by a male and female mule. The 
unions of the rock-pigeon and the ring-pgdem appear to 
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be eqtiallj barren of result Here, then, says the phy¬ 
siologist, we have a means of distinguishing any two 
true species from any two varietie& If a mole and a 
female, selected from each groups produce offspring, and 
tha^ offspring is fertile with others produced in the same 
way, the groups are races and not spcciea If, on the 
other hand, no result ensues, or if the offspring are 
infertile with others produced in the same way, they are 
true physiological species. The test would be an admir¬ 
able one, if, in the first place, it were always practicable 
to apply it, and if, in the second, it always yielded 
results susceptible of a definite interpretation. Unfor¬ 
tunately, in the great majority of cases, this touchstone 
for species is whoUy inapplicable. 

The constitution of many wdid animals is so altered 
by confinement that they will not breed even with their 
own females, so that the negative results obtiiincd from 
crosses are of no value; and the antipathy of wild animals 
of diflerent species for one another, or even of wild and 
tame members of the same species, is ordinarily so great, 
that it is hopeless to look for such unions in Nature. 
The hermaphrodisin of most plants, the difficulty in the 
way of ensuring the absence of their own, or the proper 
vrorking of other pollen, are obstacles of no less magni¬ 
tude in applying the test to them. And in both animals 
and plants is superadded the further difficulty, that 
experiments must be continued over a long time for the 

E uipose of ascertaining the fertility of the mongrel or 
ybrid progeny, as well os of the first crosses from 
which they spring. 

Not only do these great practical difficulties lie in the 
way of applying the hybridization test, but even when 
this oracle can be questioned, its rdplics are sometimes 
as doubtful as those of DdphL For example, cases are 
cited by Mr. Darwin, of plants which are mt^ro fertile, 
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with the pollen of another species than with their own; 
and there are others, such as certain ftici, whose male 
element will fertilize the ovule of a plant of distinct spe¬ 
cies, while the males of the latter species are ineffective 
with the females of the first So that, in the last-named 
instance, a physiologist, who should cross the two species 
in one way, would decide that they were true species; 
while another, who should cross them in the reverse 
way, would, with equal justice, according to the rule, 
pronounce them to be mere races. Several plants, which 
there is reason to believe are mere varieties, are 

almost sti‘rilo when crossed; while both animals and 
plants, which have always been regarded by naturalists 
as of distinct species, turn out, when the test is applied, 
to be j)CTfoctly fertile. Again, the sterility or fertility 
of crosses seems to bear no relation to the structural 
resemblances or differences of the members of any two 
groups. 

jVJr. Darwin lias discussed this question with sin^lar 
ability and cin unispcction, and his conclusions are 
summed up as follow, at page 276 of his work 

" First cra$<sofl botwoon forms sxiiBcicnily distinct to be ranked as 
sproies, and their hybrids, are very genemlly, but not universally, 
sterile. The sU'rility is of all degrees, and is often so slight that the 
two most careful exiwrimentalists who have ever lived have oome to 
diametrically opposite cunclusioDS in ranking forms by this teat. The 
sterility is innately variable in individuals of th^ same species, and is 
cniincutly susceptible of favourable and unfavour ible conditiona The 
drgivtt of sterility does not strictly follow f^siematic affinity, but k 
governed by sMvoml curious and complex laws. It is genendly dif* 
ferent, and sometiiues widely different, in reciprocal cTo.sses between 
the same two sptH:it‘.H. It is not always equal in degree in a hist cioes^ 
and in the hybrid produced from this cross. 

**ln tlie same manner as in grafting trees, the capacity of one 
species or variety to take on another is incidental on generally 
unknown differences in their vegetative systems; ao in crosaing, the 
greater or leas facility of one species to unite with another is ind- 
dontol on unknown diflereiices in their leproduetive systems. There 
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it no more reanon to think that species 1 uc?b been fpecfslly endowed 
with earioQB degrees of sterility to prevent Uwm erossing and breeding 
in Nature, than to think that trees have been n>ecial)y endowed with 
varions and somewhat snalogons degrees of difflcolly in bcdag grafted 
together, in order to prevent them beomning insiched in oor forests 
sterility of first erosses between pore epeoiei^ which have 
tbeir leprodnctive e^^temB perfect, seems to deMnd on severs! ciroum- 
etsnces; in some eases largely on the early death of the embryo. The 
sterili^ of hybrids which have their rqiroduetive systems impmfeot, 
and which have had this system and their whole organisation dis- 
torbed by being cotnponnded of two distinct species^ seems dosely 
allied to that ftorility which so frequently afiects pore specifjs when 
their natural conditions‘‘of life have, been disturbed. Ibis view is 
supported by a parallelism of another kind; namely, that ilie crossing 
of forms, only slightly diilercnt, is fevouxable to the vigour and fertility 
of tile offspring; and that slight changes in tho conmtions of life are 
apparently favourable to the vigour and fertility of aU organic beings. 
It is not snrprisiiig that the degree of diflicul^^iR uniting two species 
and the degree of sterility of their hybrid offspring, sliould generally 
oonespond, though due to distinct causes ; for both dejiond on the 
amount of difleronoe ci some kind botwemi tiie spreitis which are 
crossed. Ni»r is it surprising that the facility of effecting a first cross, 
the fertility of hybrids produced from it, and the caiiacity of being 
grafted together^though this latter capacity evidently depends on 
widely different circumstances—should ell run to a certain extent 
parallel with the systematic affinity of tho forms which are subjected 
to experiment; for systematic affinity attempts to express all kinds of 
resemblance between all speciea 

** First crosses between forms known to be varieties, or sufficiently 
alike to be considered as varieties, and their mongrel offspring, are 
very generally, but not quite univeraally, fertile, l^or is this nearly 
general and perfect fertility surprising, When wo remember how liable 
we are to argue in a circle with respect to varieties in a state of 
Nature; and when wo n member that &e greater number of varieties 
have b^n produced uitder domestication by the selection of mere 
external differences, and not (ff differences in the rejptoductive sysfem. 
In all other respect.^ excluding fertility, there & « close gonoial 
reaemblanco between hybrids and mongrels.'’—Pp. fi76-8. 

We fully agree with the general tenor of; this weighty 
passage; but S>reihle as are these axgamenjtj^^ and little aa 
the Tuue of fertility or infertiUty aa'a test species may 
be^ it must not be forgotten that the really important 
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fact, so far M the inqtiiry into the origin of species 
goes, is, that there are such things in Nature as gioa|)8 
of animals and of plants, whose members ore incapable 
of fertile union with those of other groups; and that 
there are such things as hjbrids, which are absolutely 
sterile when crossed with other hybrids. For if such 
phasnomcna as these were exhibited by only two of those 
assemblages of living objects, to which the name of 
species (whether it m used in its physiological or in 
its morphological sense) is given, it would have to be 
accounted for by any theory of the origin of species, and 
every theory wnich could not account for'it would he, so 
far, imperfect 

Up to this point we have been dealing with matters of 
fact, and the statements which we have laid before the 
reader would, to the best of our knowledge, be admitted 
to contain a fair exposition of what is at present known 
respecting the essential properties of species, by all who 
have studied the question, ^d whatever may be his theo¬ 
retical views, no naturalist will probably be disposed to 
demur to the following summary of that exposition 

Living beings , whether animms or plmits . are divisible 
into multitude of distinctly definable kinds, which are 
morphological species. They are also divisible into 
f groups of individuals, which breed freely together, tend* 

’ mg to reproduce their like, and are physiological specie^ 
Normally resembling their parent the offspring of 
members of these species are still liable to vary, and the 
varmtiou may be perpetuated by selection, as a rac^ 
which race, in many cases, presents aU the characteristics 
ci a morphological species.. But it is not as yet proved 
that a race ever exhibits^ when crossed with anotl^r race 
of the some species, those phsenomena of hybridixatidn 
which are exhibited by many species whm crossed with 
o^er species. On the other hand, not only is it not 
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pMfved tliat aU species give xise to hybrids infertile 
fheer se, but there is much reason to believe that^ in 
crossing, q)ecie8 exhibit every gradation from pwfect 
sterility to perfect fertility. 

Sudb are the most essential characteristics of species. 
Even were man not one of them—a member of the same 
system and subject to the same laws—the questiou ci 
their origin, their causal connexion, that ia» with the 
other pbcenomcna of the universe* must have attracted 
his attention, as soon as his inteUigenoe had raised itself 
above the level of his daily wants. 

Indeed history relates that such was the case, and 
has embalmed for us the speculations upon the origin 
of living beings, which were amoi^ the earliest products 
of the dawning intellectual activity of man. w those 
early days positive knowledge was not to be had, but the 
craving after it needed, at aU hazards, to be satisfied, and 
according to the country, or the turn of thought of the 
speculator, the suggestion that all living things arose 
from the mud of the Nile, from a primev^ egg, or from 
some more anthropomorphic agency, afforded a sufficient 
resting-place for his eunosily. The myths of Paganism 
are as dead as Osiris or Zeus, and the man who should 
revive them, in opposition to the knowledge of our time^ 
would be justly laughed to scorn; but the coeval imagi¬ 
nations current among the rude inhabitants of Palestine, Ji 
recorded by writers whose very name and ago ere 
admitted by every scholar to be unknown, have unfor¬ 
tunately not yet shared their fate, but, even at this day, 
are regarded by nine-tenths of the civilized world as the 
anthontalive standard of fact and the criterion of the 
justice of srienrite oonclusimis, in aU that relates to the 
origin of things; and, among thedi, of species. In this > 
nineteenth century, as at dawn of modem physical* / 
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Bcience, the cosmogony of the semi-barlKiroizs Hebrew is 
the incubus of the philosopher and the opprobrium the 
^orthodox. Who shall number the patient and^ e^est 
seekers after truth, &om the days of G^eo until now, 
whose livc.^ have been embitters and their good name 
blasted by the mistaken zeal of Bibliolaters?^ Who 
shall count the host of weaker men Whose seiffie of 
truth has been destroyed in the effort to harmonize 
impossibilities—whose life has been wasted in the 
attempt to force the generous new wine of Science 
into the old bottles of Judaism, compelled by the outcry 
.of the same strong party 1 

It is true that if pmlosophers have sufTered, their 
cause has been amply avenged. Extinguished theolo- 
gians lie about the cradle of every science as the 
strangled snakes beside that of Hercules; and history 
records that whenever science and orthodoxy have been 
fairly opposed, the latter has been forced to retire from 
the lists, bleeding and crushed, if not annihilated; 
scotched, if not dain. But orthodoxy is the Bourbon 
of the world of thought It learns not, neither can it 
forget; and though, at present bewildered and afraid 
to move, it is as willing as ever to insist that the first 
chapter of Genesis contains the beginning and the end 
of sound science; and to visit with such petty tbimder- 
hol£s as its half-paralysed hands can hi^ those who 
re&sb to degrade Nature to the level of ponmitive 
Judaism. ^ 

niilosophers, on the other hahd, have no such aggres¬ 
sive msdencies. With fixed on the noble to 
which, per aspera et ardiuik'** they tend, they may, now 
{md t&en, be stirred to momentary wrath by the nnneees- 
saty obstacles with which the^ ignorant, or the malicious, 
encumber, if they cannot b^, the difficult path; but 
why should their souls be deeply vexed 1 The majealy 
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of Fact is on t^dr side, and'tiie elemental forces of 
Natore are working for them. Not a star comes to the 
meridian at its calculated time but testifies to the justice 
of their methods—their beliefs are ** one with the falling 
min and with the growing com." By doubt they are 
estabUahed, and open inquiiy is their bosom, friend. 
Such men have no fear of traditions however venerate, 
and no respect for them when they become mischievdsis 
and obstructive; but they have letter than mere anti¬ 
quarian business in hand, and if . dogmas, which ought to 
he fossil but are not, are not fbrc^ upon their notice, 
they are too happy to treat them as non-existent. 


The hypotheses respectmg the ori^ of species which 
profess to stand upon a scientific basis, and, as such, 
done demand senous attention, are of two kinds. The 
one, the ** special creation " hypothesis, presumes every 
species to nave originated from one or more stocks, 
these ^not being the result of the modification of any 
other form of living matter — or arising by natuimj 
agencies—but being produced, as such, by a super-^ 
natural creative act. 

The other, the so-called "transmutation" hypothesis, 
considers that all existing species are the result of ^he 
modification of pre-existing species, and those of l&rir 
predecessors, by agencies simipar to those which at the 
present day pr^uce varieties and races, and therefpie. "in 
an altogether mitural way; and it is a probable, though 



respect to the origin of this piumtive stock, or stocks, 
the doctrine of me oiig^ of species is obviously not 
necessarily coDicemed. The transmutation hypothesis, 
for example, ie perfectly consistent either with the con¬ 
ception of a special eceatum of riie primitive germ, or 
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I with the supposition of its having arisen, as a, mpdifi- 
I catojjf inor^D^^^ natural nausea' 

The doctrine of special creation owes its existence 
I very largely to the supposed necessity of making science 
I accord with the Hebrew cosmogony; but it is curious 
;to observe that, as the doctrine is at present maintained 

I by men of science, it is as hopelessly inconsistent with 
the Hebrew view as any other hypothesis. 

If there be any result which has come more clearly 
out of geological investigation than another, it is, that 
the vast series of extinct animals and phints is not 
divisible, as it was once supposed to be, into distinct 
groups, separated by sharply-marked boundariea There 
are no great gul& between epochs and formations—no 
successive periods marked by the appearance of plants, 
of water animals, and of land animids, en masse. Every 
year adds to the list of links between what the older 
geologists supposed to be widely separated epochs: 
witness the crags linking the drift with the older ter^ 
tiaries; the Maestricht beds linking the tertiaries with 
tlie chalk; the St Cassian beds exhibiting an abundant 
fauna of mixed mesozoic and palaeozoic types, in rocks 
of an epoch once supposed to be eminently poor in life ; 
witness, lastly, the mcessant disputes as to whether a 
given stratum shall be reolnmed devonian or carbon* 
iferous, sHurian or devonian, cambrian or eiiurian. 

This truth is further illustrated in a most interesting 
manner by the impartial and highly competent testimony 
of M. Pictet, from whose calculati^ of what percentage 
of the genera of animals, existing in any formation, Uved 
during the preceding formation, it results that in no 
case IS the proportion less than tme-third, or 33 per 
cent It is the triassic formation, or the commencement 
of the mesozoic epoch, which has received this smallest 
inheritance from preceding ages. The other fmmatioiis 
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not uncommonly exhibit 60, 80, or even 94 per cent, 
of genera in common with those whose remains are 
iml^ded in their predecessor. Not only is this true, 
but the subdivisions of each formation exhibit new 
species characteristic o^ and found only in, them; and, 
in many cases, as in the lias for example, the separate 
beds of these subdivisions are distinguished by well- 
marked and peculiar forms of life. A section, a hundred 
feet thick, will exhibit, at different height^ a dozen 
species of ammonite, none of which passes beyond its 
particular zone of limestone, or clay, into the zone bebw 
It or into that above it; so that those who adopt the 
doctrine of special creation must be prepared to admit, 
that at intervals of time, corresponding with the thickness 
of these beds, the Creator thought nt to interfere with 
the natural course of events for the purpose of making 
a new ammonita It is not easy to transplant oneseff 
into the frame of mind of those who can accept such a 
conclusion as this, on any evidence short of absolute 
demonstration; and it is difficult to see wbati|,%is to be 
gained by so doing, since, as we have said, it is obvious 
that such a view of the origin of living beings is utterly 
opposed to the Hebrew cosmogony. Deserving no aid 
from the powerful arm of bibHolatry, then, does tho 
received form of the hypoth^m of specif creation derive 
any support from science or sound logici Assuredly 
not much. The arguments bsooght forward in its favour 
all take one form; If species were not supcrnaturally 
created, we cannot understand the facts x, or y, or z; 
we cannot understand the stnictuie of animals or plants, 
unless we suppose th^ were contrived for special ends; 
we cannot understand the structure of tiie eye, except 
by supposing it to have been made to see with; we 
cannot understand instincts, tudeu we suppose animals 
to have been mirsculously endowed with them. 
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As a question of dialectic^ it must be admitted that 
this sort of reasoning is not very formidable to those 
who are not to be frightened by consequences. It* is an 
wrgumentum ad igruyrafUiaim —^take this explanation or 
be ignorant But suppose we prefer to admit ouri^o- 
ronce rather than adopt a hypothesis at variance with 
all the teachings of Nature t Or, suppbse for a moxs^nt 
we admit the explanation, and then seriously ask our¬ 
selves how much the wiser are we; what does the 
explanation explain? Is it any more than a grandilo¬ 
quent way of announcing the fact, that we rea&y know 
nothing about the matter ? A phsenomenon is explained 
when it is shown to be a case of some general law of 
Nature; but the supernatural interposition of the Creator 
can, by the nature of the case, exemplify no law, and if 
species have really arisen in this way, it is absurd to 
attempt to discuss their origin. 

Or, lastly, let us ask ourselves whether any amount 
of evidence which the nature of our faculties permits us 
to atta^ can justify us in asserting that any ]^)^no- 
menon i^ut of the reach of natural causation. To this 
end it is obviously necessary that we should know all 
the consequences to which. all possible combinations, 
continued through unlimited timo, can give rise.* If we 
knew these, and found none competent to originate 
species, we should have ^ood mund for denying their 
<mgin by natural causation. Till we know them, any 
hypothesis is better than one which involves us in such 
aiiserable presumption. 

But the hypothesis of special creation is not only a 
mers specious mask for our ignorance; its existence in 
Biology marks the youth and imperfection of the scien^. 
For what is the &toiy of every science but tlm his¬ 
tory oT the elimination of the notion of creative^ or 
other interfereQoen^ with the natoal order of the phmno- 
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xnena which are the sahjeci^matiter of that aeitmcel 
When Astronomy was youns ^^the morning stars sang 
together for joy,' and planets were guided in their 
courses by celestial hands. Now, the harmony of the 
staafi has resolved itself into gravitation according to 
the inverse squares of the ^iatances, and the orbits of 
tUs planets are deducible fiEom the laws of the forces 
which allow a schoolboy’s stone to break a window. 
The lightning was the angel of the Lord; but it has 
pleased Providence, in these modem times, that science 
should make it the humble messenger of man, and we 
know that every flash that shimmers about the horizon 
on a summer’s evening is determined by ascertainable 
conditions and that its direction and brightness might, 
if our knowledge of these were great enough, have 
calculated. 

The solvency of great mercantile companies rests on 
the validity of the laws which have been ascertained 
to govern the seeming irregularity of that human life 
which the moralist bewails as die most ugjpertain of 
things; plague, pestilence, and famine are aomitted, 
all but fools to oe the natural result of causes for the 
most part fully within human control, and not the 
unavoidable tortures inflicted by wrathful Omnipotence 
upon his helpless handiwork. • 

Harmonious order governing eternally ^ntinuons 
progress—^the web and woof of matter and force inter¬ 
weaving by slow degrees without a broken thread, that 
veil ‘whicn lies between us and the Infinite—that 
universe whidi alone we know or can know; such is 
the picture which science draws of the world, and in 
proportion as any part of that picture is in unison with 
the rest, so we fed aure it is r^tiy painted. 
Shall Biology done semm. ef harmony with hmr 
aster sciene^t 
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Such aiguments against the h 3 rpothesi 8 of the direct 
creation of species as these are plainly enough deducible 
from general considerations; but there are, in addition, 
phsenomcna exhibited by nicies themselves, and yet 
not so much a part of their very essence as to have 
required earlier mention, which are in the highest degree 
perplexing, if we adopt the popularly accepted hypo¬ 
thesis. Such are the facts of diWibution in space and 
in time; the singular phsenomena brought to light by 
the study of development; the structvra relations of 
species upon which our systems of classification are 
founded; the great doctrines of philosophical anatomy, 
such as that of homology, or of the community of 
structural plan exhibited by large groups of species 
differing very widely in their habits and functions. 

The species of animals which inhabit the sea on 
opposite sides of the isthhius of Panama are wholly 
distinct; ^ the animals and plants which inhabit islands 
are commonly distinct fiN)m those of the neighbouring 
mainlandiiji, and yet have a similarity of aspect. The 
mammals of the latest tertiary epoch in the Old and 
New Worlds belong to the same genera, or fiunily 
groups, as those wmch now inhabit the some ^(reat 
^mphical area. The crocodilian reptiles which existed 
m tiie earliest secondary epoch were similar in general 
structure to those now living, but exhibit e^ght differ¬ 
ences in their vertebras, nasm passages, and one or two 
other points. The guinea-pig has teeth which are shed 
before it is bom, and hence can never subserve the 
masticatory purpose for which they seem contrived, and, 
in like manner, the female dngong has tusks which 
never cut the gum. All the membexs of the same 
great group run through simOar conditions in their 

t Beoeiit iavcrtisBtloof tmd to dum thal tfiit itotciBait fa not rtifatlj 
Aceoiato.'—lS7n 




285 


development^ and all their parts, in the adult state, ore 
axian^ according to the same Man is more like 
a eorula than a gorilla is like a lemur. Such are a few, 
taken at random, among the multitudes of similar facts 
which modem research has established; but when the 
student seeks for an explanation of them from the sup* 
porters of the received hy^thesis of the oii^ of species, 
the reply he receives is, m substance, of Oriental sim- 
^city and brevity —** Mashallah I it so pleases God! ” 
lliere are different species on opposite sides of the 
isthmus of Panama, because they were created different 
on the two sides. The pliocene mammals are like the 
existing ones, because such was the plan of creation; 
and we find rudimental oi^ns and similarity of plan, 
because it has pleased the Creator to set before himself 
a "divine exemplar or archetype,** and to copy it in his 
works; and somewhat ill, tnose who hold this view 
imply, in some of them. That such verbal hocus-pocus 
should be received as science will one day be regarded 
as evidence of the low state of intelligence in ^e nine¬ 
teenth century, just as we amuse ourselves with the 
phraseology about Nature*B abhorrence of a vacuum, 
wherewith Torricelli’s compatriots were satisfied to 
explain the rise of water in a pump. And be it recol¬ 
lected that this sort of satisfaction %orks not only 
negative but positive ill, by discouraging ini^uiry, and 
so'depriving man of the usufruct of one of the most 
fertile fields of his great patrimony. Nature. 

The objections to the doctrine of the origin of species 
by special creatiisi which have been detml^, must have 
occuired, with more or less force, to the mind of every 
one who has setiouify and independently considered the 
Bul^cct It is tiierefcie no wonder that> feom time to 
time, this hypothesis dionld, have been met by counter 
hypothesee^ au as well^ aud some better, founded than 
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itself; and it is curious to remark that the inventors of 
the opposing views seem to have been led into them 
as much by their knowledge of geology, as 1^ their 
acquaintance with biology. In fa(^ when the mind has 
once admitted the conception of the gradual producti<m 
of the present physical state of our globe, bjr natural 
causes operating through long ages of time, it will be 
little disposed to allow that living beings have made 
their appearance in another way, and the speculations of 
De Maillet and his successors are the natural complement 
of Scilla’s demonstration of the true nature of fossils. 

A contemporary of Newton *and of Leibnitz, sharing 
therefore in the intellectual activity of the remarkable 
age which witnessed the birth of modem physical 
science, Benoit de Maillet spent a long life as a consular 
agent of the French Government in various Mediter¬ 
ranean ports. For sixteen years, in fact, he held the 
office of CJonsul-General in Egypt, and the wonderful 
phaenomena offered by the vaUey of the Nile appear to 
have strongly impressed his mind, to have directed* his 
attention to ml facts of a similar order which came within 
his observation, and to have led him to speculate on the 
origin of the present condition of our globe and of its 
inhabitants. But, with all his ardour for science, De 
Maillet seems to have hesitated to publish views which, 
notwithstanding the ingenious attempts to reconcile 
them with the Hebrew hypothesis contained in the 
preface to ‘‘Telliamed," were ha^y likdy to be received 
witibL ffivour by his contemporaries. 

But a short time had eli^)Bed since more than one of 
the gr^t anatomists and physicists of the Italian school 
had paid dearly for their endeayouiB to dissipate some of 
the prevalent errors; and thrir iliustrious pupil, Harvey^ 
the foimder of modem physiolo^, had not fared so well, 
in a country less oppressed by ^ benumbing inflaenoes 
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cf theology, as to tempt any man to follow his example. 
Probably not uninfluenced by these considerations, his 
Catholic majesty’s Consul-General for Egypt kept his 
theories to himself throughout a long life, for “Telli- 
amed,” the only scientiflc work which is known to have 
proceeded from his pen, was not printed till 1735, when 
its author had reached the ripe age of seventy-nine ; and 
though Be Maillet lived three years longer, his book was 
not given to the world before 1748. Even then it was 
anonymous to those who were not in the secret of the 
anagramatic character of its title ; and the preface and 
dedication are so worded as, in case of necessity, to give 
the printer a fair chance of falling b<tck on tne excuse 
that the work was intended for a more jeu (Tesprit 
The speculations x>f tba supposititious. Ixioion. sage, 
though quite as sound as those of many a Mosaic 
Geology,* which sells exceedingly well, have no great 
value if wc consider them by the light of modem 
science. The waters are supposed to have originally 
covered the whole globe; to have deposited the rocky 
masses which compose its mountains by processes com¬ 
parable to those which are now forming mud, sand, and 
shingle; and then to have gradually lowered their level, 
leaving the spoils of their animal and vegetable inhabi¬ 
tants embedded in the strata. As the dry land appeared, 
certain of the aquatic animals are supposed to have 
taken to it, and to have become gradually adapted to 
terrestrial and aerial modes of existence. But if we 
regard the general tenor and style of the i^easoning in 
relation to the state of knowledge "of the day, two 
circumstances appear very well worthy of remark. The 
first, that Be M^et had a notion of the modifiability of 
living forms (though wi&out any precise information on 
the subject), and how 8U(^ modimibility might account 
the origin of epscies; tiie second, that ho very 
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clearly apprehended the |p:eat modem geological doo 
trine, ao strongly insisted upon by Hutton, and so 
ably and comprehensively expounded by Lyell, that we 
must look to existing causes for the explanation of past 
geological events. Indeed, the following passage of the 
preface, in which De Maillet is supposed to speak of the 
Indian philosopher Telliamed, his alter ego, might have 
been written by the most philosophical unifonuitarian of 
the present day 

" Co qa*il y a d*<itonnant, est qtie pour arrirer h ees connoissanccs 
i1 0 em))lu avoir perverti Tordre oatarel, pniaqa'au lieu de a’attacher 
d'abord k rechcrcher Forigine de noire globe il a commence par 
travailler k a’instruire do ki nature. Moia 4 rontendre, ce lenverse- 
mont de Tordro a 4*16 pour' lui reCTet d'un g6nie favorable qui Fa 
conduit pas it pas et comme par la main aux ddeouvertes les plus 
subUmes. O'est en dJeomposont la substance de ce globe par ima 
anatomie exacto do toutes ses parties qu’il a premi6remcnt app;i^ de 
quoUes mati^rcs il etait coxnpos6 et quels anangemens cea mdmea 
mati^rcs observaient entre elles. Ces Inmi^res jointes k Fesprit de 
oomparoison totgonrs n6cessaire k quiconque entroprend de percer lea 
voiles dont la nature aime k ae cacher, ont servi de guide k notre 
philosophe pour parvenir des connoissanccs plus int^ressantes. Par 
la mati^re et Farrangement de ces compositions il pj-^tend avoir 
reconnu quelle cat la veritable origine de ce globe que nous babitona^ 
comment et par qui il a 6te forme.*'—Pp. xix. xx. 

But De Maillet was before bis age, and as could 
hardly fail to happen to one who speculated on a zoolo¬ 
gical and botanical question before Linzueus, and on a 
physiological problem before Haller, he fell into gredst 
errors here and there; and hmee, perhaps, the general 
neglect of his work. Bobinera speculations are rather 
behind, than in advance of, those of De Maillet; and 
though Linnaeus may have played with the hypothesis 
of transmutation, it obtained no serious support until 
Lamarck adopted it, and advocated it with great ability 
in his Philosophie Zoologique.** 

Impelled towards the hypothesis of the transmutation 
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of mcies, partly by bis general cosmological and geolo¬ 
gical views; p^ly by the concepticni of a graduated, 
though irregularly branching, scale of being, which had 
arisen out of his profound study of plants and of the 
lower forma of animal life, Lamarck, whose ^neral line 
of thought often closely resembles that ef Do Maillet, 
made, a great advance upon the crude and merely specu¬ 
lative mann^ in which that writer deals with the ques* 
tion of the origin of living beings, by endeavouring to 
find physical causes competent to efibet that change of 
one species into another, which De Maillet had only 
supposed to occur. And Lamarck conceived that he 
had found in Nature such causes, amply sufficient for the 
purpose in view. It is a physiological fact, he says, that 
organs are increased in sise by action, atrophied 
inaction; it is another physiological fact that modifica-( 
rions pr^uced are transmissible to ofispring. Change) 
the actions of an animal, therefore, and you will change 
its structure, by increasing the development of the parts 
newly brought into use and by the diminution of those 
less used; hut by altering the circumstances which 
surround it you will alter its actions, and hence, in the 
long ran, chpge of cireumstnnee must produce change 
of organization. All the species of animals, therefore^ 
are, in Lamarck’s view, the result of the indirect action 
of changes of circumstance upon those primitive germs 
which he considered to have originally arisen, by spon¬ 
taneous generation, within the waters of the globe. It 
is curious, however, that Lamarck should insist so 
strongly^ as he has done, that circumstances never in 
any ^gree directly modify the form or the organization 
of animals, hut only opiate by ebang^g their wants 
and consequently meir actions; for he mcreby brings 
upon himself the obvious qimsrion, how, then, ao plani^ 

.« See FliU. Zoclofpq^ roL L p. SSS^ et ee^ 

V 



290 Stxmmm, tfsssgs, anb Jitinf&ni. [zn. 

which cannot be said to have wants or actions, become 
modified? To this he replies, that they are modified 
by the changes in their nutritive processes, wlncii are 
effected by changing circumstances; and it does not 
seem to have occurred to him that such changes might 
be as well supposed to take place among anims^ 

When we liave said that Lamarck felt that mere 
speculation was not the way to arrive at the origin of 
species, but that it w'os necessary, in order to the estab¬ 
lishment of any sound theory on the subject, to discover 
by obscrv'ation or otherwise, some vera causa, competent 
to give rise to them; that he aflSrmed the true oracr of 
classification to coincide with the order of their develop¬ 
ment one from another; that he insisted on the necessity 
of allowing sufficient time, very strongly; and that all 
the varieties of instinct and reason were traced back by 
him to the same cause as that which has given rise to 
species, wo have enumerated his chief contributions to 
the advance of the question. On the other hand, from 
his ignorance of any power in Nature competent to 
modify the structure of animals, except the development 
of parts, or atrophy of them, in consequence of a (mange 
of needs, Lamarck was led to attach infinitely greater 
weight than it deserves to this agency, and the absur¬ 
dities into which he was led have met with deserved 
condemnation. Of the struggle for existence, on which, 
as, wo shall see, Mr. Darwin lays such great stress, he had 
no conception; indeed, he doubts whether there reallv 
are such things as extinct species, unless they be sudh 
large tuiimals os may have met their death at the hands 
of mon; and so little does he dream of there being any 
other destructive causes at work, that, in discussing 
the possible existence of fossil shells, he asks, ** Pourquoi 
d'ailleurs scroient-ils perduts dhs que lliomme n’a pa 
operer leur destruction?’* (FhiL ZooL, vol. L p. 77.) 
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Of the iofliience of selection Lamarck has os littlel 
notion, and he makes no use of the wonderful phoeno-i 
mena which are exhibited by domesticated animals, and 
illustrate its powers. The vast influence of Cuvier was? 
employed against the Lamarckian views, and, as the; 
untenability of some of his conclusions was easily! 
shown, his doctrines sank under the opprobium of 
scientifle, as well as of theological, heter^oxy. Nor 
have the eflbrts made of late, years to revive them 
tended to re-establish their credit in the minds of sound 
thinkers acquainted with the facts of the case; indeed 
it may be doubted whether Lamarck has not suflered 
more from his friends than from his foes. 

Two years ago, in fact, though we venture to question 
if even the strongest supporters of the special creation 
hypothesis had not, now and then, an uneasy conscious¬ 
ness that all was not right, their position seemed more 
impregnable th^ ever, if not by its own inherent strength, 
at any rate by the obvious failure of all the attempts 
which had been made to carry it. On the other hand, 
however much the few, who thought deeply on the 
question of species, might be repell^ by the generally 
received dogmas, they saw no way of escaping from 
them, save by the adoption of suppositions, so little jus¬ 
tified by experiment or by observation, as to be at least 
equally disti^ful. 

The choice lay between two absurdities and a middle 
condition of uneasy scepticism; which last, however 
unpleasant and unsatisfactory, was obviously the only ^ 
justifiable state of mind imder the circumstances. 

Such being the general ferment in the minds of 
naturalists^ it is no wonder that they mustered strong in 
the rooms of the linnmifii Society, on the Ist of July of 
the year 1858, to hear two papers by authors living 
on opposite sides of the globe, working out their results 

u 2 




292 Sermsm, rniib Skfaubs* [xn. 


independently, and yet professing to have discovered one 
and the same solution of all the problems connected with 
species. The one of these authors was an able naturalist^ 
Mr. Wallace, who had been employed for some years in 
studying the productions of the islands of the Indian 
Archipelago, and who had forwardMi a memoir embody¬ 
ing his views to Mr. Darwin, for oomtntiii^tion to the 
Linnoean Society. On perusing the essay, Mr. Darwin 
was not a little surprised to find that it embodied some 
of the leading ideas of a great work which he had been 
preparing for twenty ycars^ and parts of which, contain¬ 
ing a development of the very same-views, hod been 
perused by his private friends fifteen or sixteen years 
before. Perplexed in what manner to do fuU justice 
both to his friend and to himsdf, Mr. Darwin placed 
the matter in the hands of Dr. Hooker and Sir (marles 
Lyell, by whose advice he. communicated a brief abstract 
of his own views to the Linnsean Society, at the same 
time that Mr. Wallace's paper was read. Of that abstract, 
the work on the Origin of Species ” is an enlaigement; 
but a complete statement of Mr. Darwin's doctrine is 
looked for in the laige and well-illustrated work w^hicb 
he k said to be pmparing for publication. 

r The Darwinian hypothesis has the mmt of tiding 

2 eminently simple ana comprehensible in principle; and 
its essential positions may be .stated in a very *few 
words: all species have pirod by the devel<q[>- 
ment of varieties from commit stocks by the converston 
of these first into pemanent races and then into new 
species, by the pro0ei|s*^ of ' H^uml seketum, w^ieh 
process is essentiimv identieiil wi^h that artifi(w sdee* 
tion by which mai^ hia brj^p^p^d'^the races of domeiEtie 
animals—-^the taking the 

of man, and exertin|^ in the we of natural selection. 
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that aeleetiTe action which he performs in artificial 
selection. 

TKie evidence, brought forward by Mr. Darmn in 
support ai his hypothesis is of three kinds. First, he 
endeavours to prove that species may be originated by 
selection; secondly^ he attempts to show that natural 
causes are cott^petent to ez^ selection ; and thirdly, he 
tries to prove that the most remarkable and apparently 
anomalous pfasenomena exhibited by the distribution, de¬ 
velopment, and mutual relations of species, can be shown 
tp be deducible from the general doctrine of their origin, 
which he propounds, combined with the known facts of 
geological change; and that, even if all these phasnomena 
are not at present explicable by it, none are necessarily 
inconfflstent with it 

There cannot be a doubt *that the method of inqui]^ 
which Mr. Darwin has adopted is not onl^r rigorously in 
accordance with the canons of scientific logic, but that it 
is the only adequate method. Critics exclusively trained 
in classics or in mathematics, who have never determined a 
scientific fiict in their lives by induction from experiment 
or observation, prate learnedly about Mr. Darwin’s 
method, which is not inductive enough, not Baconian 
enough, forsooth, for them. Btit even* if pra< 2 tical ac¬ 
quaintance with the process of scientific investigation is 
denied them, they may learn, by the perusal of Mr. 
Mill's admirable chapter ^ On the Deductive Method," 
that there are multitudes of scieorific inquiries, in which 
tile method of pore induction he^^the investigator but 
a very little way. 


vf'' 


*llia mode of HSl, * which, from fha 

fSDvad iaaplIiMibnity' dt disedt maihpjbf of ohsenrotion and oxpoti- 
aaani, tomama to oa at tho malii ioteoo<of 4he knowledge we po t e caa , 
mr can aoq^re^ leepectiiig the ootidHloiifieiid.lawe of recunenoe of the 
more eomples phienamenay ie ci|kd, in |ta moet genenl ekpratabn. 
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the deductive method, and coneists of three opeiatioiui: the first, one 
of direct induction; the eecondi of ratiocination; and the third, ol 
veiificatiun.” 

•* . * 

Now, the conditions which have determined the ex¬ 
istence of species axe not only exceedingly complex, 
but, so far as the great majority of them are concerned, 
are necessarily beyond our cognizance. But what Mr. 
Darwin has attempted to do is in exact accordance with 
the rule laid down by Mr. Mill; he has endeavoured to 
determine certain ^cat facts inductively, by observation 
and experiment; he has then reasoned from the data 
thnfi furnished; and lastly, he has tested the validity of 
his ratiocination by comporiim his deductions with the 
observed facts of Nature. Inductively, Mr. Darwin en¬ 
deavours to prove that sp^es arise in a given way. 
Deductively, he desires to show that, if they arise in that 
way, the facts of distribution, development^ classification, 
&c., may be accounted for, «,e. may be deduced from 
their mode of origin, combined with Emitted changes in 
physical and climate, during an indefinite 

period. And this explanation, or coincidence of observed 
with deduced frets, is, so frr as it extends, a verification 
of the Darwinian view. 

There' is no fruit to be found with Mr. Darwin’s 
method, then; but it is another question whetiier he lias 
fulfilled all the conditions imjposed by that method, b 
it satisfretorily proved, in met, that species may be 
originate hj selecticmf is such a thing as 

natural selection t thatiik^ ol ^^ 
by species are inconaiitlM^i^^^ species 

way! If these quesfitm in the 

adve, "Mx. Darwin’s ybw steps mi dtthe raidm of hyp^ ' 
theses into those ofproved theories; but^ 8aIon|; as. lib 
evidence at pies^^dduped. frOii thmt enfincing t^t 
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affinoation, so loDg; to our minclsy must the new doctrine 
be oont^t to remain among the former—an extremely 
Tsluable, and in the highest decree j^iobabk* doctrine, 
indeed the only extant h 3 r^ 1 he 8 is which is worth any¬ 
thing in a scientihe point ot view; but still a hypothesis, 
and not yet the theory of species. 

After much consideration, and wi^ assuredly no bias 
I against Mr. Darwin's views^ it is our clear conviction 
that, as the evidence stands, it is not absolutely proven 
that a group of animals, having all the characters exhi¬ 
bited by species in Nature, has ever been originated by 
selection, whether artificial or natural Groups having 
the morphological character of species, distinct and per¬ 
manent races in fact, have been so produced over and 
over again; but there is no positive evidence, at present, 
that any group of animals h^ by variation and selective 
breeding, given rise to another which was even in 
the least degree infertile with we mst. Mr. Darwin Is 
perfectly aware of this weak point, and brings forward a 
multitude of ingenious and important arguments to di¬ 
minish the force of the objection. We admit the valuta 
of these arguments to their fullest extent; nay, we will 
go so far as to express our belief that experimentif con¬ 
ducted by a skilful physiologist, would very probably 
obtain tbe desired production of mutually more or less 
infertile breeds from a common stock, in a comparatively 
few years; but stiU, as the case stands at present, this 
little rift within the lute" is not to be disguised nor 
overlooked. 

In the remainder of Darwin’s ar^ment our oyni 
pnvate ingenuity, has us to pick 

boles of i^any gre^ i^iportanee; judging hy what we 

bear and r^iC adventureim ib we same field do not 
seem to have been much nxofe fortunate. It. has been 
urged, for instance^ tbst in Us^^^ditj^eis on the 8trag|^ 
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for existence and on natural selection, Mr. Darwin does 
not so much prove that natural sdection does oceor,«8 
that it must occur; but, in fact, no other sort of demo&Btra- 
tion is attainable. A race does not attract our attention 
in Nature until it has, in all probability, existed for a 
considerable time, and then it is‘too late to mquiie into 
^the conditions of itis origin. Again, it is said mat there 
is no real analogy between the eelectiDn which takes 
place under domestication, by human influence, and any 
operation which can be eflecim by Nature, for mon inter¬ 
feres intelligently. Beduced to its elements^ this ail¬ 
ment implies that an eflect produced with trouble by an 
intelligent agent must,(l fortiori, be more troublesom^ if' 
not impossilue, to an uni ntftl lig pnt agent Even putting 
aside tiie question wi^hw ^itare, acting os she does 
^ according to definite and invariable laws, can be rightly 
called an unintelligent agent, such a position as this is 
wholly untenable. Mix salt and sand, and it shall fmzzle 
the wisest of men, with his mere natural appliance^ to 
separate all the grains of sand fjx>m all the grains of sdt; 
l»ut a shower of rain will eflect the same object in t^ 
wiinutes. > And so, while man may find it tas all his in- 
te^uence to^ separate any variety which arises, and to 
brm selectively from it, the destructive agencies inces- 
oantly at worir in Nature, if they find one variety to be 
more soluble in drcumstances than the other, trill inevit¬ 
ably, in the long run, eliminate it 

A Sequent and a just obj^ecrion to the liSmarckian 
; hypothesis of the transint^tioii of species is based upon 
ilihe absence of transitiohii} between.many species. 
But agaiiist the Darwmiaii hy]^othe8^ thisargnmefll'h^ 
no ficrcew Indeed, one of the moal^^’i^^'uible and sugges* 
tive parts of Mr. Parwin’s work hi that,M«>adiaf^4e 
proves, that the fkei^pmiit'nbs^ce of transitions is a ne* 
oessaiy coneequence otim doetriii% and that the stock 
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whence two or more species have qf>rong, need in no ^ 
respect be intermediate between these species. If any^ 
two species have arisen from a common stock in the same , 
way as the carriw and the ponter, say, have arisen from; 
the rock-pi^n, then the common stock of these two 
species need be no more intermediate between the twoi 
tWi the rock-pigeon is between thd carrier and pouter,' 
Clearly appreciate the force of this analogy, and idl the 
arguments against the pr^in of species by selection, baaed 
on the .absence of tliiisitional forms, fell to the ground. 
And Mn Darwin's position might. We think, have been 
even stronger than it is if he had not embarrassed him^lf 
with the aphorism, non fmit mltum” w^h 

toms up so often in his pages. We believe, as .we have 
said above, that Nature dOes make jumps now and then, 
and a recognition of tlie fret is of no small importance 
in disposing of many minor objections to the doctrine 
of transmutadon. ^ 

But we must pausa The discussion of Mr. Darwin's 
arguments in detail would lead us far beyond the limits 
within which we proposed, at starting, to confine this 
article. Our object hw been attained if we have ^ven 
an intelligible, however brie^ account of the estalmAed 
frets connected with species, and of the relatipn of thh 
explanation of those facts offered by Darwin to the 
theoretical views held by his predecessors and his con¬ 
temporaries, and, above all, to the rec^uirements oi scien¬ 
tific logic. We have v^tured to pomt out that it does; 
not, as yet, satid^ all those r^uixements; but we do notj^ 
hesitate to assert toat it is as superior to any preceding! 
or contemporary lig^pothstfs^ inihe extent of observations^ 
and eamerimentai liiiS^ oli which it rests, in its ^orouslyj 
sdentme method, iffiUd in its of explaining bid[<H 

S 'cal phsBnomena, as was the ImSthesis of Copernicus tdj 
le speculations iff Ptedemy. But the planetary mbits 
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/ turned out to be not quite circular after all» and, srand 
: as was the -sendee Copernicus tendered to science, Kepler 
and Newton had to come after him. What if the* orbit 
of Darwinism should be a little too circular ? What if 
species should offer residual phsanomena, here and there, 
not explicalde by natural selection I Twenty years hence 
naturalists may be in a position to say whether this is, or 
is not,, the case; but in either event they will owe the 
author of ** The Oriffin of Species ” an immense debt of 
gratitude. We shoiud leave a very wrong impression on 
Sie reader’s mind if we permitted him to suppose that 
the value of that work depends wholly on the ultimate 
justification of the theoretical views which it contains. 
On the contrary, if they were disproved to-morrow, the 
book would still be the best of its kind—^the most com¬ 
pendious statement of well-sifted facts beaiihg on the 
doctrine of species that has ever aj^eared. The chapters 
, on Variation, on the Straggle for existence, mi Instinct, 
ton Hybridism, on l^e Imperfection of the Geological 
Record, on Geographical Distribution, have not only no 
{equals, but, so fiir as our knowledge goes, no competitors, 

! within the range of biological literature. And viewed as 
I a whole, we do not believe that, ^ce the publication of 
. Von Baer’s Researches on Development, thirty years ago, 
jany work has appeared calculated to exert so large an 
j innuence^ not only on the future of Biology, but in ex- 
j tending die domination of Science over regions of thought 
into which she has, as yet, hardly penetrated. 
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CRITICISMS ON " THE ORIGIN OF SPECIES * 


1. XJXBSE DIS P AB W II I*gCHB SoBOPrUNOSTUEOEXZ ; SIN VoSSrSAQ^ NON 

A. Eollzkbb. Leipzig, 1864. 

2. Ezasination DU Lmti oi M. Dabwxv iub L*OBioi]fB des Esptou. 

Par P. Floubens. Paiii, 1864 

In tlie course of tihe^present year [1864] several fordm 
commentaries upon Aur. Darwin’s great work have made 
their appearance. Those who have perused that re¬ 
markable chapter of the Antiquity of Man,” in which 
Sir Charles Lyell draws a parall^ Mtween the develop¬ 
ment of species and that of languagei^swill'be glad to 
hear that one of the most eminent phdoloffers of Oer- 
many, Professor Schleicher, has, independent^, published 
a most instructive and philoscmhical pamphlet (an excel¬ 
lent notice of which m to be found in the Reader, 
for February 27tii of this year) supi^rting similar views 
with all the weight ei his specii^ Imowledgo and 
estaUished jjiuthosrii^ as a Hoggist Professor Haeckel, 
to whom Sdleidier addresses previously t^k 

occasion^ in his q^lendid |i«me||p^,on the Badiohrm^ 
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bo express Hs high appreciation of, and general concord¬ 
ance with, Mr. Darwin^i viewa 

But the most elaborate criticisms of the ** Origin of 
Species " which have appeared are two works of very 
widely different merits tne one by Professor Kdlliker, the 
well-known anatomist and histologist of WUrzbu^; the 
other by M. Flourens, Perpetual Secretary of the Brench 
Academy of Sciences. 

Professor KoHiker’s critical essay ^ Upon the Dar¬ 
winian Theory ” is, like all tiiat proceeds from the pen 
of that thoughtful and accompliwed writer, worthy of 
the most careful ccmsideration. It comprises a brief but 
dear sketch of Darwin’s views, followed by ah enume¬ 
ration of the leading difScidties in the way of their 
acceptance; difficulties which would appear to be insur¬ 
mountable to Professor Eolliker, inasmuch as he proposes 
to replace Mr. Darwin’s Theory W one which he terms 
the ** Theory- of Heterogeneous Generation.’* We shall 
proceed to consider first the destructive, and secondly, 
the constructive portion of the esfilay. 

We regret to fmd ourselves compelled to dissent very 
widely from many of Professor KfiUiker’s remarks; and 
firom none more Ihoroughly than from those in which he 
seeks to define what .we may term the phil(^phical 
position of Darwinism. 

Darwin,* Bays PmfesBor KSlliker, **i8, in the fdlest sense of the 
word, a Tel^ogist He vajn quite disimctly (Fixst Edition, ppi. 1^90, 
200) tiiat eTeiy particular in the stroetw of an animal has heoi 
created fbr its braefit, and he mgtds tint’ whole msom of animal forms 
only from this point of wew.* 

And again: 

^ 7. Ihe teledlogioal general oonesption edopted ,1^ Dsrwin Is a 
mistaken one. 

"Varieties arise inespeetively of the notion of puipcM, or of utility, 
according to general laws of Hators^ and may be either nse^ or 
hurtful, or indifferent 
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"The eesomption that an oigamem ezlirt* ea]^ ea acooimt of eane 
definite end in view, and repiesentie aomeUiiiig ai<»e than Ihe inoor- 
potation of a general idea, or law, implies a mie-sided eonoeption ef 

nnivesee. Aaaniedly, eveiy or^ has, and. evmy organism fidflls, 
its end, but its pnrpoae is not the condition of its existenea Every 
oxganism is ifiso snffidenUy perfect for the purpose it serres^ and in 
that^ at leas^ it is useless to seek for a cause of its improTement.” ^ 

It is singular How diflferentijr one and the same book 
will impress different minds. That which struck the 
present writer most forcibly on his first perusal of the 

Origin of Species" was the cohvictbn tnat Teleology, 
as commonly understood, had receiyed its deathblow at 
Mr. Darwin’s hands. For the teleological armment runs 
thus: an organ or organism (A) is precismy fitted to 
perform a function or purpose (B); thercmre it was 
specially constructed to pmonn that function. In 
Paley’s famous illustration, the adaptation of all the 
parts of the watch to the faction, or purpose, of show¬ 
ing the time, is held to be eyidence that the watch was 
specially contrived to that end; on the ground, that the 
only cause we know of, competent to produce such an 
effect as a watch which shall keep time, is a contriving 
intelligence adapting the means directly to that end. 

Suppose^ however, that any one had been able to show 
that the watch had not b^n made directly W any 
person, but that it was the result of fhe modification 
of another watch which kept time but poorly; and that 
this again had proceeded nom a structure which could 
hardly be caUed a watch at all—seeing that it had no 
figures on the dial and the hands were rudimentary; 
and that going back aAd back in time we came at last 
to a revolving barrel as the earliest traceable rudiment 
^ tbe wbote fi&bric. And imagine that it had been 
possible to a^w that all these dxknges had resulted, first, 
&om a tendency of the stiuetore to vary indefinitely; 
and secondly, fimm somethii]|^ in the surrounding wodd 
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which helped fill yamtions m the direction of an accu¬ 
rate time-keeper, and checked ^ those in other directions; 
then it is obvious that the force of Paley's argument 
would be gone. For it would be demonstrated that an 
apparatus thoroughly well adapted to a particular pur¬ 
pose might be the result of a method of trial and error 
worked by unintelligent agents, as well as of the direct 
application of the means appropriate to that end, by an 
intelligent agent. 

Now it appears to us that what we have here, for illus¬ 
tration’s sake, supposed to be done with the watch, is 
exactly what the establishment of Darwin's Theory will 
do for the organic world. For the notion that every 
organism has been created as it is and launched straight 
at a purpose, Mr. Darwin substitutes the conception of 
some^ing which may fairly be termed a method of trial 
and error. Organisms vary incessantly; of these varia¬ 
tions the few meet with surrounding conditions which 
suit them and thrive; the many are uusuited and be¬ 
come extinguished. 

According to Teleology, each organism is like a rifle 
bullet flred straight at a mark; according to Darwin, 
organisms are like crapeshot of which one *hits some- 
thmg and the rest fall wide. 

For the tcleologist an organism exists because it was 
made for the conditions in which it is found; for the 
Darwinian on organism exists because, out of many of 
its kind, it is the only one which has been able to persist 
in the conditions in which it is found. 

Teleology implies that the organs of every organism 
are perfect and cannot be improved; the Darwinian 
theory simply affirms that they work weQ enough to 
enable the organism to hold its own against such com¬ 
petitors as it has met with, but admits the possibility of 
indefinite improvement But an example may bring 
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into clearer lifflit the profound opposition between the 
ordinary teleological, and the Darwinian, coneeptioa 

Cats catch mice, small birds and the like, very well. 
Teleology tells us that they do so because they were 
express^ constructed for so doing—that they are jperfect 
mousing apparatuses, so perfect and so ddicately ad¬ 
justed that no one of their organs could be altered, 
without the change involving the alteration of all the 
rest. Darwinism affirms, on the contrary, that there 
was no express construction concerned in the matter; 
but that among the multitudinous variations of the 
Feline stock, many of which died out from want of 
power to resist opposing influences, some, the cats, were 
better fitted to catch mice than others, whence they 
throve and persisted, in proportion to the advantage 
over their fellows thus oflered to them. 

Far from imagining that cats exist in order to catch ; 
mice well, Darwinism supposes that cats exist because ^ 
they catch mice well—mousing being not the end, but [ 
the condition, of their existence. £id if the cat-type ^ 
has long persisted as we know it, the interpretation of 
the fact upon Darwinian principles would be, not that 
the cats hiave remained invariable, but that such varieties 
as have incessantly occurred haye beeti^ on the whole, 
less fitted to get on in the world th^ the existing 
stock. 

If we apprehend the spirit of the “ Origin of Species" 
rightly, then, nothing can be more entirely and abso¬ 
lutely opposed to Teleology, as it is commonly under¬ 
stood, than the Darwinian Theory. So far from being 
a “ Teleologist in the fullest sense of the word," we 
should deny that he is a Teleologist in the ordinary 
sense at aU; and we should say that, apart from his 
merits as a natursli^, he haS: rendered a most remarkable 
service to philosophical thought by enabling the stud^t 
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of Nature to recognise, to their fullest extent, those adap¬ 
tations to purpose which are so striking in the organic 
world, and which Teleology has done good serViee in 
keeping before our minds, without being false to the 
fundamental principles of a scientific conception of the 
universe. The apparently diverging teachings of the 
Tclcologist and of the Morphologist are reconciled by 
the Darwinian hypothesis. 

But leaving our own impressions of the ** Origin of 
Species,” and turning to those passages specially cited by 
Professor Kolliker, we cannot admit that they bear the 
interpretation he puts upon them. Darwin, if we read 
him rightly, does not affirm that every .detail in the 
structure of an animal has been created for its benefit 
His words are (p. 199) 

** The foregoing remarks lead me to say a few words on the protest 
lately made by some naturalists against the utilitarian doctrine that 
every detail of structure has been produced for the good of its possessor. 
Tbey believe that very many structures have been created for beauty 
in the eyes of man, or for mere variety. This doctrine, if true, would 
be absolutely fatal to my theory—yet I iuUy admit that many stroo- 
turoB are of ho direct use to their possessor.” 

And after sundry illustrations and qualifications, he 
Concludes (p. 200) 

Hence every detail of structure in every living creatnre*(makiog 
some little aUowance for the direct action of phyahii conditions) may 
be viewed either as having been of special use to some ancestral form, 

as being now of special nae to the descendants of this form—either 
directly, or indirectly, throo^ the com{dex laws of growth.” 

But it is one thing to say, Darwinically, that every 
detail observed in an animal's structure is of use to it) 
or has been of use to its ancestors; and quite another 
to afiirm, teleologically, tiiat every detail of an animalSs 
structure has been created for its benefit On the fonner 
h 3 q>othesi 6 , for example, the teeth of the loetal Balma 
have a meaning; on the latter, none^ Bo ffir as wo are 
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aware, there is not a phrase in the ** Origin of Species,” 
inconsistent with Professor K6lliker*s position, that ** va¬ 
rieties arise irrespectively of the notion of purpose, or 
of utility, according to general laws of Nature, and may 
be either useful, or hurtful, or indifferent” 

On the contraiy, Mr. Darwin writes (Summary of 
Chap. V.) 

** Oux ignorance of the laws of variation is profound. Not in one 
case out of.a hundred can we pretend to assign any reason why this or 
that port varies more or less firotu tiio same part in the parents • . • . 
The external conditions of life, as climate and food, &o. seem to have 
induced some slight modifications. Habit, in producing constitutional 
difierences, and use, in strengthening, and disuse, in wealcening and 
diminishing organa, seem to have been more potent in their effects.** 

And finally, as if to prevent all possible misconception, 
Mr. Darwin concludes his Chapter on Variation with 
these pregnant words?— 

** Whatever the cause may be of each slight dilTerence in the ofTspring 
from their parents—and a cause for each must exist—it is the steady 
accumulation, through natural selection of such differences, when bene¬ 
ficial to the individual, that gives rise to all the more important 
modifications of structure, by which the innumerable beings on the 
face of the earth aiu enabled to struggle with each other, and the best 
adapted to survive.** 

We have dwelt at length upon this subject, because of 
its great general importance, and because*we believe that 
Professor E6lliker*s criticisms on this head are based 
upon a misapprehension of Mr. Darwin's views—sub¬ 
stantially they appear to us to coincide with his own. 
The other objections which Professor Kolliker enumerates 
and discusses are the following — 

^*1. No transitional fonns between existing species are Icnown; 
and known varieties, whether selected or spuutoueuus, never go so 
fiir as to establish new speciea** 

*■ Space will not allow us to give Professor KoUiker’s aigumcnts in detiul {' 
our readeiB will find a ftdl and accurate veision of ibem in the Jc*a4er for 
August 13tb and 20th, 16G4. 


X 
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To this Professor Edlliker appears to attach some 
weight He makes the suggestion that the £hort*faced 
tunmler pigeon may be a pathological product* ^ 

**2. Ko transitional forms of animals aio met with among the 
organic remains of earlier epochs." 

Upon this. Professor Eolliker remarks thaet the absence 
of transitional forms in the fossil world, though not ne*^ 
cessarily fatal to Darwin’s views, weakens his case* 

"3. The struggle for existence does not take place." 

To this objection, urged by Pelzeln, Eolliker, very 
justly, attaches no weight. 


** 4. A tendency of organisms to gi^e xiso to useful varieties^ and 
a natural selection, do not exist. 

** The varieties which are found arise in consequence of manifold 
external influences, and it is not obvions why they all, or partially, 
should be particularly usefuL Each animal suffices for its own ends, 
is perfect of its kind, and needs no fhrther development. Should, 
however, a variety be nsoful and even maintain itself, there is no 
obvious reason why it should change any further. The whole con¬ 
ception of the imperfection of organisms and the necessity of their 
becoming perfected is plainly the weakest side of Darwin’s Theory, 
and a pis alter fKothbdielf) because Darwin could think of no other 
principle by which to explain the xuetamoiiphoaeB which, as 1 also 
believe, have occurred." 

Here again we must venture to dissent completely 
fmm Professor Eolliker’s conception of Mr. Darwin’s 
hypotbesiek It appears to us to be one of the many 
peculiar merits of that hypothesis that it involves no 
l^ief in a necessary and continual progress of oiganisma. 

Again, Mr. Darwin, if we read him ari^hl^ assumes 
no special tendency of organisms to give nse to useful 
varieties, and knows noting of needs of development^ 
or necessity of perfection. What he says is, in sub* 
stance : All organisms vary. It is in ^e highest d^ree 
improbable that any given variety should have exactly 
the same relations to surroondiog conditions as the 
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parent stock. In that case it is either better fitted 
(when tiie variation may be called useful), or worse 
<^tted, to copQ with them. If better, it will tend to 
supplant the parent stock; if worse, it will tend to be 
extin^ished by the parent stock. 

If ^ is hardly conceivable) the new variety is so per¬ 
fectly adapted to the conditions that no improvement upon 
it is possible,—it will persist^ because, though it does 
not cease to vary, the varieties will be inferior to itself. 

If, as is more probable, the new variety is by no 
means perfectly adapted to its conditions, but only 
fairly well adapted to them, it will persist, so long as 
none of the varieties which it throws off are better 
adapted than itself. 

On the other hand, as soon as it varies in a useful 
way, i. 6. when the variation is such as to adapt it mor^ 
penectly to its conditions, the fresh variety will tend 
to supplant the former. 

So far from a gradual progress towards perfection 
forming any necessary part of the Darwinian creed, it 
appears to us that it is perfectly consistent with indefinite 
persistence in one state, or with a gradual retrogression. 
Suppose, for example, a return of me glacial epoch and 
a spread of polar chmatal conditions * over the whole 
glol^ The operation of natural selection under these oir- 
cumstances would tend, on the whole, to the weeding out 
of the higher oi^anisms and the cherishing of the lower 
forms of life. Oryptogamic vegetation would have the 
advantage over Phi^erogamic; Sydrozoao\er Corals; 
Cntstacea over Insecta, and Amphipoda and Isopoda 
over the higher Crustacea r Cetaceans and Seals over 
the Primates: the civilization of the Esquimaux over 
that of the European. 

** 6. Pelzeln luts ofanectsd Uiat if tbs fafter eisABimui have 
procpeded fiom tbo siilur, the whole developmental seiiea^ irom the 
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Aimplest to thn highest, could not nonr exist; in eauli a case the 
simpler organisms must have disappeared*” 

To this Professor KOlliker replies, with perfect jtistice, 
that the conclusion drawn hy Pelzeln does not really 
follow from Darwin's premises, and thal^ if we take the 
facts of Paleontology as they stand, they rather support 
than oppose Darwin's theory. 

** 6. Great weight mtiat be attached to the objection bronght forward 
by Huxley, otherwiee a warm supporter of Darwin’s hypothesis, that 
we know of no varieties which are sterile with one another, as is the 
rule among sharply di8tinguitshe<l animal forms. 

** If Darwin is right, it must be demonstrated that forms may be 
produced by selection, which, like the present sharply distinguished 
animal forms, are infertile when coupled with one another, and thia 
has not been dona” 

Tho weight of this objection is obvious; but our 
iffnonince of the conditions of fertility and sterility, 
the want of cnrcfully conducted experiments extending 
over long sericis of years, and the strange anomalies 
])rosetited by the results of the cross-fertilization of 
many plants, sliould all, os Darwin has urged, be 
taken into account in considering it. 

The seventh objection is that we have already dis¬ 
cussed (saprd. p. 329). 

The eighth and last stands as follows;^ 

“ 8. Tlie dcvelopmoutal theory of Darwin is not needed to enable ns 
to understand tUo r(‘>;ular harmonious prugreim ol the complete series 
of organic forms ivom the simjilfir to the mote perfect. 

" The existence of general laws of Mature explains this harmony, 
even if wo assume that all bein.ii^S h^ve ariren separately and inde¬ 
pendent of one anutiier. Darwin forgets that inorganic natnre, in 
which there can be no thought of a genetic connexion of forms, 
exhibits the some r ‘gular plan, the same harmony, as tho organic 
wmld; and that, to cite only one example, there is as uin^ a natural 
of minerals m of plants and animals.*' 

V 'Wo do not feel quite sure that wc seize Professor 
Kdllrker's uiconiiig here, but he appears to suggest that 
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the observation of the general order and harmony which 
pervade inorganic nati:^ would load us to anticipate a 
similar order and harmony in the organic world. And' 
this is no doubt true, but it by no means follows that 
the particular order and harmony observed among them 
should be that which we see. Surely the stripes of dun 
horses, and the teeth of the foetal Baltena^ are not ex¬ 
plained by the existence of general laws of Nature." 
Mr. Darwin endeavours to explain the exact order of 
organic nature which exists; not the mere fact that 
there is some order. 

And with regard to the existence of a natural system 
of minerals; the obvious reply is that there may be a 
natural classification of any objects—of stones on a sca- 
beach, or of works of art; a natural classification being 
simply an assemblage of objects in groups, so as to 
express their most important and fundamental re¬ 
semblances and differences. No doubt Mr. Darwin be¬ 
lieves that those resemblances and differences upon 
which our natural systems or classifications of animals 
and plants are based, are resemblances and differences 
which have been produced genetically, but we can dis¬ 
cover no reason for supposing that he denies the existence 
of natural classifications of other kinds. 

And, after nil, is it quite so certain* that a genetic 
relation may not underlie the classification of nodneruls 1 
’The. inorganic world has not always been what we see 
it It has certainly had its metamorohoses, and, very 
probably, a long “ EntwickelunCTgescmchte" out of a 
nebular blastema. Who knows now far that amount 
of likeness among sets of minerals, in virtue of which 
they are now grouped into fiunilies and orders, may 
not be tile expression of the oommon conditions %o 
which that particular patch of nebulous fog, which may 
have been constituted by their atoms, and of whicn 
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they may be, in the strictest sense, the descendants, was 
subjected ? 

. It will be obvious from what has preceded, diat we 
do not agree with Professor Kdl^er in thinking the 
objections which he brings forward so weighty as to be 
fatal to Darwin's view. But even if the case were other- 
w'iso, we should be unable to accept the Theory of 
Heterogeneous Generation” which is offered as a sub¬ 
stitute. That theory is thus stated:— 

** The fundamental conception of this hypothesis is^ that, under the 
influence of a general law of development, the germs of organisms 
produce others different from themselves. This might happen (1) by 
the fecundated ova passing, in the course of their development, under 
particular circumstances, into higher forms; (2) by the primitive snd 
later organisms producing other organisms witnout fecundation, out of 
germs or eggs (Parthenogenesis).” 

In favour of this hypothesis, Professor KoUiker ad¬ 
duces the well-known facts of Agamogenesis, or ** alter¬ 
nate generation; ” the extreme dissimilarity of the 
male^ and females of many animals; and of the male^ 
females, and neuters of those insects which live in 
colonies: and he defines its relations to the Darwinian 
theory as follows:— 

It is obvious that my hypothesis is apparently very rimflar to 
Darwin's, inasmuch as I also consider that the various forma of 
animals have proceeded directly from one another. JHy hypothesia of 
the creation of oiganisms by heterogeneous gene^on, however, ia 
distinguished very essentially from Darwm'a by tha entifo abaenae of 
the principle of useful variations and their natural sdlection; and my 
fondamental conception is this, that a gitat plan of develc^ment lies 
at the foundation of the origin of dib whiode organic world, impdling 
the simpler forma to more and mom complex devekmmenta. How 
this law operates, what influences determine the development of the 
eggs and germs, and impel them to assume oonatantlv new forma 1 
naturally cannot pretend to say; but I can at least adduce the greet 
analogy of the alternation of generationB. If a JBipmnaria^ a MroM- 
alaria, a Pluteui, is oompetent to produce tha Eefamoderm, whiidi ia 
80 widely difierent from it; if a hydroid polype can produce tha higher. 
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Mtdiuft; if tlM ▼ormifonn Ihraiatode can develop vriUiin 

itself the veiy unlike Cercorto, it will not appear impouiUe that the 
egg, or ciliated embryo, of a eponge, for once, under apecial conditioufl» 
might become a hydiraid polype^ or the embryo of a Medium an 
Echinoderm.*' 

It is obvious, from these extracts, that Profejssor K5l- 
liker’s hypothesis is based upon the supposed existence 
of a close analogy between the phsenomena of Agamo- 
genesis and the production of new species from pre¬ 
existing ones. But is the analogy a real one? Wo 
think &at it is not^ and, by the hypothedk cannot be. 

For what are the phsenomena of Agamo^nesis, stated 
generally? An impregnated egg dev^ops into an 
asexual form, A; this gives rise, asexually, to a second 
form or forms, B, more or less diiSerent from A. B may 
multiply asexually again; in the simpler cases, however, 
it does not, hut, acquiring sexual characters, produces 
impregnated eggs from whence A once more arisea 

No case of Agamogcncsb is known in which, when A 
differs widely from J9, it is itself capable of sexual 
propagation. No case whatever is known in which the 
progeny of B, by sexual generation, is other than a 
reproduction of A. 

But if this be a true statement of the nature of the 
process of Agamogenesis, how can it epable us to com¬ 
prehend the production of new species from already 
existing ones f Let us suppose Hyaenas to have pre¬ 
ceded Uogs, and to have produced the latter in this 
way. Then the Hyaena will represent A, and the Dog^ 
R The first difficulty that presents itself is that the 
Hyaena must be asexual, or tne pocess will be wholly 
without analog in the world of. Agamogenesis. But 

a " ig over this difficulty, and supposing a male and 
e Dog to be produced at the same time from the 
Hyaena st^ the progeny of the pair, if the analogy 
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of the aimplcr kinds of Agamogenesis' ia to be followed, 
should be a litter, not of puppies, but of young Hysenaa. 
For the Agamogcnetic series is always, as we navp seen, 
A : B: A : B, &c.; whereas, for the production of a new 
species, the series must be A: B : B : B, &c. The pro¬ 
duction of new species, or genera, is the extreme perma¬ 
nent divergence from the primitive stock. AH known 
Agamogenctic processes, on the other hand, end in a 
complete return to the primitive stock. How then is 
the production of new species to be rendered intelligible 
by the analogy of A^mogenesis ? 

The other alternative put by Professor KdUiker—the 
passage of fecimdated ova in the course of their develop¬ 
ment into higher forms—^would, if it occurred, be merely 
an extreme case of variation in the Darwinian sense, 
greater in degree than, but perfectly similar in kind to, 
that which occurred when the well-known Ancon Bam 
was developed from an ordinary Ewe's ovum. Indeed 
we have always thought that Mr. Darwin has unneces¬ 
sarily hampered himself by adhering so strictly to his 
favourite “ Natura non facit saltum.” We greatly 
suspect that she does moke considerable jumps in 
the way of variation now and then, and that these 
saltations give rise to some of the gaps which appear 
to exist in the series of known forms. 

Strongly and freely as we have vratured to disagree 

> If, on the contrary, we follov tbo analogy^ the more complex forma of 
Ag&mogencais, sneh as that exhibited by eome IVemoloda and by the Aphidee, 
the Hysena must produce, asexually, a brood of asexual Dogs, from wbidi 
other aexl^ Dogs must proceed. At the end of a certain number of terms 
of the series, the Dom would acquire eexea and generate young; bot these 
youtij; would be, notiDogs, but BycenM. frtetk we bawe dmondreted^ in 

Agamogenetie pluenomena,tliat ineritableiecurrmioeto the tniginaltype^whi^ 
is oiierkd to be true of variations in general, by Hr. Daswm'e tqiponenti; 
and which, if the assertion could be olumged into m demonstiation, woold^ in 
£tct, be few to his bypothesia. 
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with Professor Kdlliker, we have always done so with 
regret, and we trust Without violating that respect which 
is due, not only to his scientific eminence ami to the 
careful study which'he has devoted to the subject^ but 
to the perfect fairness of his aigumentation, and the 
generous appreciation of the worth of Mr. Darwin’s 
labours which he alwa 3 rs displays. It would be satisfiic- 
toiy to be able to say as much for M. Flourena 

feut the Pcrpetud Secretary of the French Academy 
of Sciences deiUs with Mr. Darwin as the first Napoleon 
would have treated an ** iddologue and while dis¬ 
playing a painful weakness of logic and shallowness of 
informatioD, assumes a tone of authority, which always 
touches upon the ludicrous, and sometimes passes tno 
limits of good breeding. 

For example (p. 56) - 

** M. DnTwin continne: * Atictind distmction al)f»alne n*a ot 
peut otre ^tablie entre les espccps ct lea vari^t^.' Je voub ai d4jk dit 
qne vona voua tromplez; uue diatiuclion abiolae aojpara lei vaxiet^ 
(i'avec ics ospcccs.” ^ 

"Je vovs at d^jd dit ; moi, M. le Secretaire pcrpdtuel 
de I’Acadcmie des Sciences: et vous 

*Qui n'Stes lien^ 

Poa xntbue Acadumicien; * * 

what do you mean by asserting the contrary?" Being 
devoid of the blessings of an Academy in England, we 
are unacenstomed to see our ablest men treated in this 
fashion even by a “ Perpetual Secretary." 

Or again, considering that if there is any one quality 
of Mr. Darwin’s work to which firiends and foes have 
alike borne witnei^ it is his candour and fairness in 
admitting and disrassing objections, what is to be 
thought of M. Flourens’ assertion, that 
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^ B1 Darwiii ha cite qae Im Auteozi qiii paKtege&t set opmioiia.’* 
(P. 40.) 

Once more (p. 65): 

**£nfin ronvtagk? de M. Darwin a panu< On ne pent qn*utre fitapp^ 
dn talent de Tauieai^ Maie que d'id^s obscure^ que d'^i^ fausseel 
Quel jargon mdtsphysiqne jetd nud k propoa daus I’bistoire natnielle, 
qni tombe dons lie gaUmataas d^ qu'elle sort des id^es claitea^ dee 
id^oe jostes I Quel langage pr^tentieux et vide I Quellea peiaoni- 
fioationa pu^riles et snianndral O laoiditdl O soliditd de I'esprit 
Piaoyau^ que devenez-voost” 

“Obscure ideas," “ metaphysical jargon," "pretentious 
and empty language," " puenle and superannuated p^ 
8onification&" Mr. Darwin has many and hot opponents 
on this side of the Channel and in Germany, but we do 
not recollect to have found precisely these sins in the 
long catalogue of those hitherto laid to his charge. It is 
worn while, therefore, to examine into these discoveries 
effected solely by the aid of the “ lucidity and solidity " 
of the mind of M. Flourena 

According to M. Flourens, Mr. Darwin’s great error is 
that he has personified Nature (p. 10), and further that 
he has 

** imagined a natural soleciions be imagines afterwards that this 
power of selecting {pouvoir d*Hire) which be gives to Nature ia similar 
to the power of man. These two suppositioDS admitted, nothing 
stops him: he plays with Nature as be likes, and makes her do aU 
be pleases.*’ (r. 6.) 

And this is the way ]^L Flourens extinguishes natural 
selection: 

“ Voyons done encore une fbia, m qu^.peut j avoir de fondd dans 
oe qu’on nomme Htetion naiutvUe. 

**Z*Sleeiion naiureUe n’est eons un autre nom que la nature^ Four 
un Ctie organist, la natore n'est que rorganuation, ni ptna ai moinar 
£iudia douo auesi poieounifier foipoiiuafioii, SI dire que 
•fhfgMMtsertioii choiAt forpaniMUtba. intfare^ eai ofdle 

«iditiantUUe dont on jouait autrebne eevee tent de liM^td. 
Aristote diaait que *Si Tart de h&Ur Stall dune le bo^ eel ait agiiail 
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ooinme U natoie.* A k place de Part de MUr M. Darwin met 
rdeetion natwnlle, efe c'eat tout un: Tun n'eat pea plus cbim4n(pe 
que Fantie.*' (P. 31.) 

And this is really all that M. Flourens can malse of 
Natural Selection. We have given the original, in fear 
lest a translation diould be regarded as a travesty; but 
with the original before the reader, we may tiy to 
analyse the passage. ** For an organized being, Nature 
is only organization, neither more nor less.'' 

Organi^ beings then have absolutely no relation to 
inorganic nature: a plant does not depend on soil or 
sunimine, climate, depth in the ocean, height above it; 
the quantity of saline matters in water have no influence 
upon animal life; the substitution of carbonic acid for 
oxygen in our atmosphere would hurt nobody! That 
these are absurdities no one should know better than 
M. Flourens; but they are logical deductions from the 
assertion just quoted, and fiom the further statement 
that natural s^ection means only that ‘‘organization 
chooses and selects organization." 

For if it be once amnitted (what no sane man denies) 
that the chances of life of any given organism are 
increased by certain conditions (A) and diminished by 
their opposites (B), then it is matnematically certain that 
any change of conditions in the direction of (A) will 
exercise a selective influence in favour of that organisih, 
tending to its increase and multiplication, whfle any 
change in the direction of (B) will exercise a selective 
influence against that organism, tending to its decrease 
and extinction. 

Or, on the other hand, conditions remaining the same, 
let a given organism vary (and no one doubts that they 
do vary) in two duectionB: into one form (a) better fitted 
to cope with Ibese conditions than the origiuid stock, 
and a second (6) less well adapted to them, llien it is 
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no less certain tbat the conditions in question must 
exercise a selective influence in favour of (a) and against 
(6), so that (a) will tend to predominance, and (6) .to 
extirpation. 

That M. Flourens should be unable to perceive the 
logical necessity of these simple arguments, which lie at 
the foundation of all Mr. Darwin^ reasoning; that he 
should confound an irrefragable deduction from the 
observed relations of organisms to the conditions which 
lie around them, with a metaphysical forme substan- 
tielle,” or a chimerical personification of the powers 
of Nature, would be incredible, were it not that other 
passages of his work leave no room for doubt upon 
the subject 


** On imagins nne ihetum naturdU qna^ pour pins de m^nngement, 
on me dit Ctre tncofucimfe, sane s'apercevoir que le contre'sens littoral 
tist prdcis^ment 1&: ehctvm incomcimte.** (P. 52.) 

**J*ai d^ja dit ce qa*il fant ponser de ViUctinn maturelU, On 
Pilectitm natardle n’est rien, on c*est la nature: mais la nature ddo6e 
dSiectiont mais Is nature personniiice: derui^re erreur du dernier 
siiicle: Le xix* ne Cait plus de personnificationa." (P. 53.) 


M. Flourens cannot imagine an unconscious selection 
—it is for him a contradiction in terms. Did M. 
Flourens ever visit one of the prettiest watering-places 
of “ la belle France," the Baie d’Arcachon ? if so, lie 
will probably have passed through the district of the 
Landes, and will have had an opportunity of observing 
the formation of “ dunes " on a grand scale. What are 
these **dimes?’* The winds and waves of the Bay 
Biscay have not much consciousness, and yet they Save 
with great care ** selected," fzom among an infinity oi , 
masses of silex of all shapes and sizes, which have been 
submitted to their action, all the grains of sand below a 
certain dze, and have hea^d them by themselves over , 
a great area. This sand has been ** unconsciously . 
selected ’* from amidst the gravel in which it first lay. 
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with as much precision as if man had ^ eonsciousl^ 
selected ” it by the aid of a sieva Phyidcal Qeolo^ ib 
full of such sclectious—of the picking out of the soft 
from the hard, of the soluble from the insoluble, of the 
fusible from the infusible, by natural agencies to which 
we ore certainly not in the habit of ascribing con¬ 
sciousness. 

But that which wind and sea are to a sandy beach, 
the sum of influences, which we term the ** conditions 
of existence,'* is to living organisms. The weak arc 
sifted out from the strong. A frosty night **selects” 
the hardy plants in a plantation from among the tender 
ones as eficctually as if it were the wind, and they, the 
sand and pebbles, of our illustration; or, on the other 
hand, as if the intelligence of a gardener had been 
operative in cutting the weaker organisms down. The 
thistle, which has spread over the Pampas, to the 
destruction of native plants, has been more eflectually 
**8dectcd” by the unconscious operation of natural con¬ 
ditions than if a thousand agriculturists had spent their 
time in sowing it. 

It is one of hlr. Darwin's many great services to 
Biological science that he has demonstrated the sig- 
niflcance of these facts. He has shown that—^given 
variation and given change of conditions—the inevitable 
result is the exercise of such an influence upon organisms 
that one is helped and another is impeded; one tends 
to predominate, another to disappear; and thus the 
living world bears within itself, and is surrounded by, 
impulses towards incessant change. 

But the truths just stated are as certain as any other 
physical laws, quite independently of the truth, or false¬ 
hood, of the nypothesis which lllr. Darwin has based 
upon them; and that M. Flourens, missing the substance 
and grasping at.a shadow should be blind to the admi- 
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rable exposition of them, which Mr. Darwin has given, 
and see nothing there but a ** demihre erreur du <kmier 
sibcle”—personification of Nature—leads us* indeed 
to cry with him: ** 0 luciditd! O solidity de Fesprit 
Fran^ais, que devenez-vous ?” 

M. Flourens has, in fact, utterly failed to comprehend 
the first principles of the doctnne which he assails so 
rudely. His objections to details are of the old sort, so 
battered and hackneyed on this side of the Channel, 
not even a Quarterly Keviewer could be induct to 
pick them up for the purpose of pelting Mr. Darwin 
over again. We have Cuvier and tlie mummies; M. 
Roulin and the domesticated animals of America; the 
difficulties presented by hybridism and by Palceontology; 
Darwinism a rifeweiamento of De Maillet and Lamtirck; 
Darwinism a system without a commencement, and its 
author bound to believe in M. Fouchet, Ac. Ac. How 
one knows it all by heart, and with what relief one reads 
at p. 65— 

** Je laisae H. Barwin 1** 

But we cannot leave M. Flourens without calling our 
readers' attention to his wonderful tenth chapter, *^De 
la Prdexistence des Germes ct de TEpigdu^se,” which 
opens thus:— 

".Spontaneous generation is onlj a ehininra. ^ This perat esta¬ 
blished, two hypotheses remain: that of pre-esBittmee and that of 
epiffeneiU, The one of these hypotheses has as Uttle foundation as 
tire other.* 16^.) 

" The doctrine of epigemtlB U ikrirod from Harrey t following by 
I ocnlar inspection the deyelopnient of tbs new being in the Windsor 
does, he saw each port i^pear si'^'^pstiy^y, and tudng the.niom«it 
i of appttarance for the moment of furnation he imagined tpigmuU,'* 
(P. 1C5.) 

On the contrary, says M. Flourens (p. 167)» 

I "The new beiog is fbnned at a stroke iftmt (ftm coup), as a wholey 
; instantaneously; it is not Ibnned p^ by part^ and at different timea 
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It is fonned at onoo; it is formed at tlui sui|^« wdwidwU monumt 
at which the oonjanction of the male and ihmale elements takes 
place.** 

It 'Will be observed that M* Flonrens uses lan^age 
which cannot be mistaken. For him« the labours of Von 
Baer, of Bathke, of Coste, and their contemporaries and 
successors in Germany, France, and England, are non¬ 
existent ; imd, as Darwin **inmgina** natur^ selection, so 
Harvey **imagina** that doctrine which gives him an even 
'^ater claim to the veneration of {i^terity than his 
better known discovery of the circulation of the blood. 

! Language such as that we have quoted' is, in fact, so 
preposterous, so utterly incompatible with anything but 
absolute ignorance of some of the best established facts, 
that we should have passed it over in silence hod it not 
appeared to afford some due to M. Flourens* unhesitating, 
d priom, repudiation of all forma of the doctrine of the 
progressive modification of living beings. He whose 
mind remains uninfluenced by an acquaintance with the 
pbmnomena of development^ must indeed lock one of the 
chief motives towards the endeavour to trace a genetic 
relation between the different existing forms of life. 
Those who are ignorant of Geology, find no difficulty in 
believing that tiie world was made as it is; and the 
sbepherd, untutored in history, sees no' reason to regard 
the green mounds which indicate the site of a Boman 
camp, as aught but part and parcel of the primaeval 
hill-side. So M. Flourens, who believes that embryos 
are formed ^'tout d’un coup," naturally finds no difficulty 
in conceiving that species came into existence in the 
some way. 


ON DESCABTES’ DISCOURSE TOUCHING THE 
METHOD OF USING ONE'S REASON RIGHTLY 
AND OF SEEKING SCIENTIFIC TRUTH." 

It has been well said that ** all the thoughts of men, 
from the beginning of the world imtil now, are linked 
together into one great chain; ” but the conception of 
the intellectual filiation of mankind which is expressed 
in these words may, perhaps, be more fitly shadowed 
forth by a different metaphor. The tlioughts of men 
seem rather to be comparable to the leaves, fioweis, and 
fruit upon the innumerable branches of a few great stems, 
fed by commingled and hidden roots. These stems bear 
the names of the half-a-dozcn men, endowed with intel¬ 
lects of heroic force and clearness, to whom we are led, 
at whatever point of the world of thought the attempt 
to trace its history commences ; just certainly as the 
following up the small twigs of a tree to the branchlets 
which bear them, and tracing the branchlets to their 
supporting branches, brings us, sooner or later, to the 
bole. 

It seems to me that the thinker who, more than any 
.mother, stands in the relation of such a stem towards the 
philosophy and the science of the modem world is Rend 
Descartes. I mean, that if you lay hold of any charac- 
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teristic product of modem wa5^';of thinking, either in 
the region of philosophy, or in that of scicuoo, you find 
the spirit of that thought, if not its form, to have been 
present in the mind of the great Frenchman. 

There are some men who are counted great because 
they represent the actuality of their own age, ^d mirror 
it as it is. Such an one was Voltaire, of whom it was 
cpigrammaticallysaid,**h6 expressed everybody's thoughts 
better than anybody/f»' But there are other men who 
attain gresitness because they embody the potentiality of 
their own day, and magically ri^ect the niture. Iney 
express the thoughts which will be everybody's two 
or three centuries after them. Such an one was 
Descartes. 

Born, in 159(>, nearly three hundred years ago, of a 
noble family in Touraine, Bend Descartes grew up into a 
sickly and diminutive child, whose keen wit soon gained 
him that title of “the Philosopher," which, in the mouths 
of his noble kinsmen, was more than h^f a reproach. 
The best schoolmasters of the day, the Jesuits, educate 
him fw well as a French boy of the seventeenth century 
could be educated. And they must have done their 
work honestly and well, for, before his schoolboy days 
were over, he had discovered that the most of what he 
had learned, except in mathematics,, was devoid of solid 
and real valuci 

“Therefore,” aays be, in that “Disconme which I have taken for 
my text, ** as soon as I was dd enough to be set free from the govern¬ 
ment of my teachers, I entirely forsook the study of letters; and 
determining to seek no other knowledge than that which I could 
discover within myself, or in the great l^k of the world, I spent the 
remainder of my youth in travelling ; in seeing courts and armies; in 
the society of people of difbtent hntnotm and conditions; in gathering 

* I forget who it viMSSidof him: “Ha plusque persoone Tesprit quo toot 
lo monde a.” 

* ** Diseonrs de la M^tibode poor hieB conduire sa Baison et cfaercher la 
T^riU dsns Ics Sc&e&ees. 


r 
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varied experience; in teating myself by tbc ebanees of fortune; and 
in always trying to profit by my Tefiections qn what happened. . . . 
And 1 always had an intense desire to learn how to distii^^h tmtli 
from falsehood, in onler to bO clear about my actions, and* to walk 
surefootedly in this 

But " learn what is true, in order to do what is right,'* 
is the summing up of the whole duty of man, for all 
who are unable to satisfy their mental hunger with the 
east wind of authority; and to those of us modems who 
are in this position, it is one of Descartes' great claims to 
our reverence as a spmtual ancestor, that, at three-and^ 
twenty, he saw clearly that this was his duty, and acted 
up to his conviction. At two-and-thirty, in fact, finding 
aU other occupations incompatible with the search after 
the knowledge which leads to action, and being possessed 
of a modest competence, he withdrew into Holland; 
where be spent nine years in learning and thinking, in 
such retirement that only one or two trusted fnends 
knew of his whereabouts. 

In 1637 the firstfruits of these loM meditations were 
given to the world in the famous ** Discourse touching 
the Method of using Reason rightly and of seeking 
scientific Truth," which, at once an autobiography and a 
philosophy, clothes the deepest thought in language of 
exquisite harmony, simplicity, and cleamea^ 

The central propositions of the whole "IjBscourse* are 
these. There is a path that leada to truth so surely, that 
any one who will follow it mu^ needs reach the goal, 
whether his capacity be great ot kmall. And there is one 
guiding rule by which a man may always find this path, 
and keep himmf from straying when he has found it 
lliis golden rule is-^give unqualified assent to no pro- 
positions but those the truth of which is so clear and 
distinct that they cannot be doubted. 

The enunciation of this groat first commandment of 


XIV.] 


(On 


323 


science consecrated Doubt. It removed Doubt from the 
seat of penance among the grievous aius to which it had 
long been condemned, and enthroned it in that high place 
among the primaty duties, which is assigned to it by the 
scientific conscience of these latter daya Descartes was 
the first among the modems to obey this commandment 
deliberately ; and, as a matter of religious duty, to strip 
off all his beliefs and reduce himself to a state of inteb- 
lectual nakedness, until such time as ho could satisfy 
himself which were fit to be worn. He thought a bare 
skin healthier than the most respectable and well-cut 
clothing of what might, possibly, be mere shoddy. 

When I say that Descartes consecrated doubt, you must 
remember that it was that sort of doubt which Goethe 
has called the active scepticism, whose whole aim is to 
conquer itself and not that other sort which is bom 
of flippancy and ignorance, and whose aim is only to 
perpetuate itself, as an excuse for idleness and indiffer¬ 
ence. But it is impossible to define what is meant by 
scientific douV)t better than in Descartes' own words.- 
After describing the gradual progress of his negative 
criticism, he tel£ us :— 

** For all that, I did not imitate the sceptieg, who doubt only for 
doabtitiffs sake, and protend to be always undecided; on the contrary, 
my whole intention was to arrive at certainty,, and to dig away the 
drift and the sand until I reached the rock or the* clay beneath.” 

And further, since no man of common sense, when 
he puUs down his house for the purpose of rebuilding it, 
fails to provide himself with some shelter while the work 
is in progress; so, before demolishing the spacious, if not 
commodious, mansion of his old beliefs, Descartes thought 
it wise to equip himself with what he calls “ une moHde 
'par provision” by which he resolved to govern his 

1" Eins thatige Bkepsis ist die, welcba unabla8st|| bemiiht ist sidb eelbst 
m iibenrmden, and duxdi gerMute IBMMraiu 2 u einer Art von t^iagter 
Zaverliissigkeit zo gelangen.”—.uodPimea wnd UtfieanvMnt 7** Abtfaeilnog. 

T2 
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practical life until such time as he should be Better 
instructed. The laws of this "provisional self-govern¬ 
ment ” are embodied in four maxims, of which one binds 
our philosopher to submit himself to the laws and religion 
in which he was brought up; another, to act, on all those 
occasions which call for action, pronmtly and according 
to the best of his judgment, and to abide, without 
repining, by the result: a third rule ft to seek happiness 
in limiting his desires, rather than in attempting to satis^ 
them; while the last is to make the scai^ after truth 
the business of, his life. 

Thus prepared to go on living while he doubted, 
Descartes proceeded to face his doubts like a man. One 
thing was clear to him, he would not lie to himself— 
would, under no penalties, say, " 1 am sure *' of that- of 
which he was not sure; but would go on digging and 
delving until he came to the solid adamant; or, at worst, 
made sure there was no adamant As the record of his 
progress tells us, he was obliged to confess that life is full 
of delusions; that authority may err; that testimony 
may be false or mistaken ; that reason lands us in end¬ 
less fallacies; that memory is often as little trustworthy 
as ho[)o ; that the evidence of the very senses may be 
misuiKhTstood ; that dreams are re:il as long as they last, 
and that whnt wo call reality may be a long and restless 
dream. Nay, it is conceivable that-^Iki^^weiful and 
malicious being may find his pleasure in demding us, and 
in making lis believe the thing which is not, every moment 
of our lives. What, then, is certain T What even, if 
such a beinf^xiste, is beyond the reach of his powers of 
delusion ? Why, the fact that the thought, the present 
consciousness, exists. Our thou^ts may be delusive, 
but they cannot he fictitious. As thoughts, they are 
real and existent, and the cleyerest deceiver cannot 
make them otherwise. 
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Thus, thought is existence. More than that, so fur as 
we are concerned, existence is thought, all our concep¬ 
tions of existence being some kind or other of thought. 
Do not for a moment suppose that these are mere 
paradoxes or subtleties. A little reflectaon upon the 
commonest facts proves them to be irrefragable truths. 
For example, I take up a marble, and 1 find it to bo 
a red, round, hard, single body. We call the redness, 
the roundness, the hardness, and the singleness, ** quali¬ 
ties of the marble ; and it sounds, at first, the height of 
absurdity to say that all these qualities are modes of our 
own consciousness, which cannot even bo conceived to 
exist in the marble. But consider the redness, to bc^in 
with. How does the sensation of redness arise? The 
waves of a certain very attenuated njatter, the particles 
of which are vibrating with vast rapidity, but with very 
different velocities, strike upon the marble, ond those 
which vibrate with one particular velocity arc thrown off 
from its surface in all directions. The optic^il apparatus 
of the eye gathers some of these together, and gives them 
such a course that they impinge upon the surface of the 
retina, which is a singularly delicate apparatus, connected 
with the termination of the fibres of the optic nerve. 
The impulses of the attenuated matter, or ether, affect 
this apparatus and the fibres of the optic nerve in a 
certain way; and the change in the fibres of the optic 
nerve produces yet other changes in the brain; and 
these, in some fashion unknown to us, give rise to the 
feeling, or consciousness, of redness. If the marble 
could remain unchanged, and either the rate of vibration 
of the ether, or the nature of the retina, could be altered, 
the marble would seem not red, but some other colour. 
There are many people who are what are called colour¬ 
blind, being unable to distinguish one colour from 
another. Such an one might declare our marble to bo 
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l^een ; and he would be quite as right in saying that it 
is green, as we are in dedaring it to be red. But then, 
as the marble cannot, in itself, be both green and«red, at 
the same time, this shows that the quality “redness*' 
must be in our consciousness and not in the marble^ 

In like manner, it is easy to see that the roundness and 
the hardness are forms of our consciousness, belonging 
to tlje OToups which we call sensations of si^ht and 
touch. If tne surface of the cornea were cylindrical, we 
should have a very different notion of a round iKwiy 
from that which we possess now; and if the strength of 
the fabric, and the force of the muscles, of the body were 
increased a hundredfold, our marble would seem to be as 
soft as a pellet of bread crumbs. 

Not only is it obvious that all these qualities are in us, 
but, if you will make the attempt, you will find it quite 
impossible to conceive of “blueness," “roundness," and 
“ hardness ” as existing without reference to some such 
consciousness as our own. It may seem strange to say 
that even the “ singleness ” of the marble is relative to us; 
but extre|ndy simple experiments will show that such is 
veritably the case, and that our two most trustworthjr 
senses may bo m^e to contradict one another on this 
very point Hold the marble between the finger and 
thumb, and look at it in the ordinary way. Sight and 
touch agree that it is single. Now squint, and sight 
tells you that there are two marbles, wlnie touch asserts 
that there is only one. Next, return the eyes to their 
natural position, and, having crossed the forefinger and 
the middle finger, put the marble between their tips. 
Then touch will declare that there are two marbles, while 
sight says that there is only one ; and touch claims our 
b^ef, when we attend to it, justta^ imperativdy as 
sight does. 

But it may be said, the marble talres up a certain 




x^/J An Stscttrlitt’ gisamrae,** 827 

space which could not be occupied* et the same time* by 
anything else. In other words^ the marble has the 
primary quality of matter, extension. Surely this quality 
must be in the thing, and not in our mindal But the 
reply must still be ; whatever may, or may not, exist in the 
thing, all that we can know of these quauties is a state of 
consciousness. What wo call extension is a consciousness 
of a relation between two, or more, affections of the 
sense of sight, or of touch. And it is wholly incon¬ 
ceivable that what we call extension should exist indc 
pendently of such consciousness as our own. Whether, 
notwithstanding this inconceivability, it docs so exist, or 
not, is a point on which I offer no opinion. 

Thus, whatever our marble may be in itself, all that 
we can know of it is under the shape of a bundle of our 
own consciousnesses. 

Nor is our knowledge of anything we know or feci 
more, or less, than a knowledge of states of consciousness. 
And our whole life is made up of such states. Some ol 
these states we refer to a cause we call ** self; ” others to 
a cause or causes which may be comprebeni^ed under 
the title of ** not-self.” But neither of the existence oi’ 
‘aelf,” nor of that of “ not-self,” have we, or can^ we by 
any possibility have, any such unquestionable and im¬ 
mediate certainty as we have of the spates of conscious¬ 
ness which we consider to be their effects. They are not 
immediately observed facts, but results of the application 
of the law of causation to those facts. Strictly speaking, 
the existence of a “ self” and of a “ not-self" are hypo- 
theses by which we account for the facts of consciousness. 
They stand upon the same footing as the belief in the 
general trustworthiness of memory, and in the ^neral 
constancy of the* oi^der of nature — as hypometical 
assumptions which citoot be proved, or ^own with 
that highest degree of certainty which is given by im- 
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mediate consciousness; but which, nevertheless, eaUb of 
the highest practical value, inasmuch as the conclu¬ 
sions logically drawn from them are always verged 
by experience. 

This, in my judgment, is the ultimate issue of Descartes* 
firgument; but it is proper for me to point out that we 
have left Descartes himself some way behind us. He 
stopped at the famoUs formula, ** 1 think, therefore I am.** 
But a little consideration will, show this formula to be 
full of snares and verbal entanglements. In the first 
place, the “therefore** has no business there. The “I 
am*' is assumed in the “ I think," which is simply another 
way of saying “ I am thinkiijg." And, in the second 
place, “ I think ** is not one simple proposition, but three 
distinct assertions rolled into one. The first of these is, 
“ something called I exists ;" the second is, “ something 
called thought exists;** and the third thought is 

the result of the action of the L’* 

Now, it will be obvious to you, that the only one of 
these three propositions which can stand the Cartesian 
test of cg^tainty is the second. It cannot be doubted, 
for the vCTy doubt is an existent thought. But the first 
and third, whether true or not, may be doubted, and 
have been doubted. For the assertor 'may be asked, 
How do you know that thought is not 8 elf-e:i 5 ;i 8 tent; or 
that a given thought is not the effect of its antecedent 
thought, or of some external power 1 And a diversity of 
other questions, much more easily put than answered. 
Descartes, determined as ho was to strip off all the gar¬ 
ments which the intellect weaves for itself, forgot tiiis 
gossamer shirt of the “ self ;** to the great detriment, 
and indeed ruin, of his toilet when he began to clothe 
himself a^ain. 

But it IS beside my purpose to dwell upon the minor 
poculiariti^ (ff the Cartesian philosophy. All 1 wish to 
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put clearly before your minds thus far, is that De8Ctii1;oe, 
having commenced by declaring du^, 

found certainty in conacionsneas Jihm I and that the 
necessary outcome of his views is what may properly be 
termed Idealism; namely, the doctrine that, whatever 
the universe may be, all we can Imow of it is the picture 
presented to us by consciousness. I^fais picture may be 
a true likeness—^though bow this can be is inconceiv¬ 
able ; or it may have no more resemblance to its cause 
than one of Biich's fugues has to the person who is 
plaring it; or than a piece of poetry has to the mouth 
and lips of a reciter. It is enough mr all the practical 
purposes of human existence if we find that our trust in 
the representations of consciousness is verified by results; 
and that, by their help, we are enabled "to walk sure- 
footedly in this life.” 

Thus the method, or path which leads to truth, indi¬ 
cated by Descartes; takes us straight to the Critical 
Idealism of his great successor Kant. It is that Idealism 
which declares the ultimate fact of all knowledge to be a 
consciousnc.‘S3, or, in other words, a mental phse^jbmenon ; 
and thercfoi^ affirms the highest of all certainties, and 
indeed the only absolute certainty, to be the existence of 
mind. But it is also that Idealism which refuses to 
make any jissertions, cither positive or negative, as to 
wliat lies beyond consciousness. It accuses the subtle^ 
Berkeley of stepping beyond the limits of knowledge 
iwhcn he declar^ that a substance of matter does not 
exist ; and of illogicality, for not seeing that the ar¬ 
guments which' he supposed demolished the existence 
of matter were equally destructive to the existence 
of souL And it refuses to listen to the jargon of 
more recent days abdsit the ** Absolute,” and ail the 
other hypostatized adjectives, the initial letters of 
the names of which are generally printed in capital 
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letters; just as you give a Grenadier a bearskin cap, to 
make him look more formidable than he is by nature. 

1 repeat, the path indicated and followed by Descartes 
which we have hitherto been treading, leads through 
doubt to that critical Idealism which lies at the heart 
of modern metaphysical thought. But the “ Discourse*' 
shows us another, and apparently very different, path, 
which leads, quite as definitely, to that correlation of all 
the plimnomena of the universe with matter and motion, 
which lies at the heart of modern physical thought^ and 
which most people call Materialism. 

The early part of the seventeenth century, when Des¬ 
cartes reached manhood, is one of the great epochs of the 
intellectual life of mankind. At that time, physical 
science suddenly strode into the arena of public and 
familiar thought, and openly challenged, not only Philo¬ 
sophy and Church but that common ignorance 
' which passes by the name of Commoni Sense. The asser¬ 
tion of the motion of the earth was a defiance to all 
three, and Physical Science threw down her glove by the 
hand of Galileo. 

It is hot pleasant to think of the immediate result of 
the combat; to see tho champion of science, old, worn, 
and on his knees before the Cardinal Inquisitor, signing 
his name to what he knew to be a lie. And, no doubt, 
the Cardinals rubbed their hands as they thought how 
well they had silenced and discredit^'d their adversary. 
But two hundix^d years have passed, and however feeble 
or faulty her soldiers, Physical Science sits crowned and 
enthroned as one of the le^^timate rulers of the iforld 
of thought Charitv children would be ashamed not to 
know that the earth moves; while the Schoolmen are 
forgotten ; and the Cardinals—well, the Cardinals are at 
. the CEcumenical Council, still at their old business of 
^ trying to stop the movement of the worid* 
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Ab a dhip, which having lain becalmed with evary 
stitch of canvas set, botuoda away before the breeae 
which springs up astern^ so the mina of Descartes, poised 
in equilibrium of doubt, not only yielded to the full force 
of the impulse towards physical science and physical 
ways of diought, given by his great contemporaries, 
Galileo and Harvey, but shot beyond them; and antici¬ 
pated, by bold speculation, the conclusions, which could 
only be placed upon a secure foundation by the labours 
of generations of workers. 

Descartes saw that the discoveries of Galileo meant 
that the remotest parts of the universe were governed by 
mechanical laws; whOe those of Harvey meant that the 
same laws presided over the operations of that portion of 
the world which is nearest to us, namely, our own bodily 
frame. And crossing the interval between the centre 
and its vast circumference by one of the great strides of 
genius, Descartes sought to resolve all the i^hmiioinena of 
the universe into matter and motion, or forces operating 
according to law.^ This grand conception, which is 
sketched in the “ Discours,' and more fully ^velopcd 
in the “ Principes ” and in the “ Trait6 de THoiAme,*' he 
worked out with extraordinary power and knowledge; 
and with the effect of arriving, in the last-named essay, 
at that purely mechanical view of vital pheenomcna 
towards which modem physiology is striving. 

Let us try to understand how Descartes got into this 
path, and why it led him where it did. The mechanism 
of the circulation of the blood had evidently taken a 
great hold of his mind, as he describes it several times, 
at mlich length. After giving a full account of it in the 

# 

I ^ Aa miliea de toutee tee exmim, il ne fant pas mdeonnaftre une fpande 
id^ qni oomnste & avoir tentd .pour la premiere ibis de ratuener tons lea 
phtoomtoea natnrehi li’ltie qa’on simple d^velloppement des loia de la 
m^canique^”' is the jud^ent of hiot, eited by Botuilier {UiMoirt d» 

la Philoiophit CartUUnne, C L p. 196)* 
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“Discourse,” and erroneously describing tbe motion of 
the blood, not to the ^Ittraction of the walls of the 
heart, but to the heat which he supposes to be generated 
there, he adds:— 

**Thi8 motion, which I hare just explained, is as much theneceasaiy 
result of the straoture of the parts which one can eee in the heart, and 
of the heat which one may feel there with one’s fingers, and of the 
nature of the blood, which may bo expeiimentally 'a«B(a^ned; as is 
that of a clock of the force, the situation, and the figure^ of its weight 
and of its wheels.” 

But if this apparently vital operation were explicable 
as a simple mechanism, might not other vital operations 
be reducible to the same category? Descartes replies 
without hesitation in the affirmative. 

*'Tho animal spirits,” says he, resemble a very subtle fluid, ora 
veiy pure and vivid flame, and are continually generated in the heart, 
and ascend to tlio brain as to a sort of reservoir. Hence they pass 
into the nerves and are distributed to the muscle^ causing contraction, 
or relaxation, according to their quantity.” 

Thus, according to Descartes, the animal body is an 
automaton, which is competent to perform all the animal 
functions in exactly the same way as a clock or any other 
piece of mechanism. As he puts the case himself 

** In proportion as these spirits [the animal spirits] enter the cavities 
of the brain, they pass thence into the pores of its substance, and from 
these pores into the nerves; where, according as they enter, or even 
only tend to enter, more or less, into one thaa into another, they have 
the power of altering the figure of the musilto ialo which the nerves 
are inserted, and by this means of causing ull. the limbs to move. 
Thus, aa you may have aeon in the grottoes and the fountains in royal 
gardens, the force with which the water issues from its reservoir is 
sufficient to move various mfM'hines, and even to make them play 
instruments, or pronounce words according to the different disposition 
'^of the pipes which* lead the water. 

**And, in truth, the nerves of the machine which I amdeaeribing may 
very well be compared to the pipes of these waterworks ; its muscleB 
and its tendons to the other various engines and springs whieh seem to 
move them; its animal spirite to the water wmch impels them, of 
which the heart is the fountain; while the cavitiee of the hnin are 
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the cential office. Moreover, teepimiioil^eiid other such actione m are 
natural and usual in the body, and depend on the course of the ^ 
spirits, are like the movements « &ek, or of a mill, wjiicli may be 
kept up by the ordinary flow o€ the. water. 

<*Tlie external objects which, by their mere presence, act upon the 
organs of the senses; and which, by this means, determine the cur< 
petal machine to move in many different wayi» according aa the ports 
of the brain ore arranged, are like the strangers who, Ontoring into 
some of ttm grottoes of these waterworks, nnconscioualy cause the 
movements which take place in their presence. For they cannot enter 
without treading upon certain planks so arranged that, fur example^ if 
they approach a bathing Diana, they cause her to bide among the 
•reeds ; and if they attempt to follow her, they see approaching a 
Neptune, who threatens them witli his trident; or if they try some 
other way, they cause some monster who vomits water into their 
faces, to dart out; or like contrivances, according to the fancy of the 
engineers who have made them. And lastly, when the rational soul is 
lodged in this machine^ it will have its principal seat in ihe brain, and 
will take the place of the engineer, who ought to be in that part of 
the works with which all the pipes are connected, when ho wishes to 
increase, or to slacken, or in some way to alter, their movouieuts." ^ 

And again still more strongly:— 

** All the functions which I have attributed to this machine (the 
bodyX as the digestion of food, the pulsation of the hmrt and of 
the arteries; the nutrition and the growth of the limljs ; resjuration, 
wakefulness, and sleep; the reception of light, sounds, odours, flavours, 
heat, and such like qualities, in the organs of the extenial senses; the 
impression of the ideas of these in the organ of common sense and in 
the imi^h^fio^ i fbe retention, or the impression, of these ideas on the 
memory ; the internal movements of the appetiltis and the passions; 
and lastly, the external movements of all the limbs, wliich follow so 
aptly, as well the action of the objects which are presented to the 
senses, as the impressions which meet in the memory, that they 
imitate as nearly os pMsible those of a real man 1 desire, I say, 
that you should consider that these functions in the machine naturally 
proceed from the mere arrangement of its oigaiis, neither more nor 
less than do the movememta of a clock, or other automaton, from that 

' ^ . . m* ■ " . . ' ’ ' »■ — ■—— — ■ > 

**Tiait6 de FHomme* (Cousiah Edition), 347. 

* pescartes pretends ibat he does not apply his views to the human body, 
hut only to an amagkiaiy roodune whidi, it It could be constructed, would do 
all that the humao body does ; throwiag a sop to Cerberus unworthily ; and 
oadealy, because Cerbams was by no means stupid enough to swallow it 
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• tf its weij'hta ainl ita wli<*<;l3 ; so that, so far as these are concerned, it 
is no iiecesHary to (‘.onrtjive any other ve"otativ<} or sensitive soul, nor 
any otlior jmnciple of motion, or of life, than the Mood and the spirits 
agitated by tlirs tire which hums continually in the heart, and which 
is no wise essentially diifereiit from all the tires which exist in inani* 
mate bodies.” * 

Tlic spint of those pas.sago.s is exactly tliat of the 
.Dost advanced physiology of the present day; all that 

iHUMVssary to make tlicm coincide with our prt'sent 
physiology in fonn, is to represent the dtdails of the 
working of the animal maf^hiiiery in modern language, 
and by the aid of modern conceptions. 

Most undoubtedly, the digestion of food in the human 
liody is a purely chemical process; and the pa.ssage of 
the nutritive parts of that food into the blood, a physical 
operation. Beyond all question, the circulation of the 
blood is simply a mattcT of mechanism, and results from 
the structure and arrangement of the parts of the heart 
and vessels, from the contractility of those organs, (ind 
from the regulation of that (jontnictility by an automa¬ 
tically acting nervous apparatus. The progre.'^s of phy¬ 
siology has further shown, that the contractility of the 
muscles and the irritability of the nerves are purely the 
results of the molecular nu'chanisni of those organs; and 
that the regular movements of the rcspiratoiy, ali¬ 
mentary, ami otlicr internal orgvins are governed and 
guided, as mechanically, by their apTuopriate nervous 
(centres. The even rliythra of the brcai long of every one 
of us de]n'mls upon the structural integrity of a particular 
region of the medulla obhongata, as much as the ticking 
of a clock depends upon the integrity of the escapement. 
You may take away the hands of a clock and break up its 
striking macliiner}% but it will still tick; and a man may 
he unable to ft^el, speak, or move, and yet he will breathe. 

Again, in entire accordance with Descartes* affirmation, 

^ “ Traits de rHomme,” p. 4^7. 
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it is ccrt:\in that tlic modes of motion which constitute 
tlic physical basis of light, sound, and boat, are trans¬ 
muted into alKecti'/iis of nervous matter by the sensory 
organs. These atfections are, so to speak, a kind of 
piiysical ideas, which arc retained in the central organs, 
constituting what might he called physical memoiy, and 
may be combined in a inauner winch answers to associn- 
lion and imagination, or may give rist' to muscular 
contractions, in those “reih'x actions” which are the 
mechanical rcprcsfuitativ('s of volitions. 

Consider wliat happens wJien a blow is aimed at the 
eyc.^ Instantly, and without onr knowledge or will, and 
even against the will, the eyelids close. What is it that 
happens ? A j»ictiire of the rapidly advancing fist is 
made u]^<m the retina at the back of the eye. 'i’he retina 
changes this pietuiv, into an affection of a number of tlic 
fibr(?s of the optic in‘rve ; the fibres of tlic o[)tic nerve 
alfect certain parts of the brain; the bi aiii, in coiisetpicnce, 
affects those particular fibres of the se/i'eiith nerve wdiich 
go to the orbicular muscle of the eyedids ; the change in 
these nerve-fibres causes the muscular fibr('s to change 
their dimensions, so as to bee.oni<i shorter and broad(;r ; 
and the result is the closing of the slit between the two 
lids, round which these fibres are disfiosed. Here is a 
]>ure mechanism, giving rise to a purposive, action, and 
strictly comparahlc to that by which Descai tes supposes 
his ’waterwork Diana to lie moved, lint we may go 
further, and inquire whether our volition, in wliat we term 
voluntary action, ever plays any other part than that of 
Descartes' engineer, sitting in his office, and turning this 
tap or the other, as he wishes to set one or another 
machine in motion, but exercising no direct influence 
upon the movements of the whola 

Our voluntary acts consist of two parts: firstly, we 

Compare “TraiU dea Panions,** Ait. XIII. and XVI, 
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desire to p(‘rforni a certain action ; and, secondly, we some¬ 
how set a-iyoing a machinery w’bicli docs what we desire. 
Jlut so lililc do we directly influence that machinery, 
that iiiiio-tciiths of us do not even know its existence. 

fc5u]»iiose. (*ric wills to raise one's arm and whirl it round. 
Nothin^r Is easier. But the majority of us do nut know 
that laavcH and muscles are conccnual in this process; 
and the best anatomist among us would be amazingly 
j>(*rplt‘xcd, if be were called upon to direct the succession, 
and the relative strength, of the imiltitudinous nerve- 
changf^s, wliieh are the actual causes of this very simple 
optTatioji. 

So agaiii in speaking. ITow many (*f us know' that the 
voice is 2 >roduccd in the hiryiix, and modified by the 
inoutli ? How many among these instructed person.s 
uiidei-stand how the voice is produced and modified? 
And w'hut living man, if he had unlimitc'd contnd over all 
the nerves sii{»plying the mouth and larynx of another 
person, could make him pronounce a sentence ? Yet, if 
one has anything to say, what is easier than to say it ? 
We desire the \ilteraucc of certain words : w’c touch the 


spriTig of the word-machine, and they are sjjoken.. Just 
as Di searti's* engineer, whim he wanted a particular hy¬ 
draulic machine to jday, had only to turn a tap, and what 
ho wished w’as done. It is hecauso tlie body is a ma¬ 
chine that education is possible. Education is the forma¬ 


tion t)f liabits, a superinducing of an r^ iificial organization 
ufjon the natural organization of the body; so that acts. 


which at first required a conscious cii'ort, eventually 
became unconscious and mechanical. If the act which 


primarily requires a distinct consciousness and x'olition 
of its details, always needed the same effort, education 
would be an impossibility. 

Accoixling to DescartCvS, then, all the functions which 
are common to man and animals are peifoimed by the 
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body as a mere median ism, and he looks upon conscious¬ 
ness as the peculiar distinction of the " chose pensantCj* 
of the ** rational soul/* which in man (and in man 
only, in Descartes’ o[)inion) is superadded to the body. 
This rational soul he conceived to be lodged in tho^v 
pineal gland, as in a sort of central office ; and, here, by 
the intermediation «>f tlic animal spirits, it became aware 
of what >vas going on in the body, or iuHuonccd the 
operations of the body. Alodern physiologists do not 
ascribe .so exalted a function to the little pineal gland, but, 
in a vague sort of way, they adopt Descartes’ jirinciplc, “ 
and suppose that the soul is lodged in the (rortical part 
of the brain—at least this is commonly regarded as the 
seat and instrument of consciousness. 

Desc.artcs hiis clearly stated what he conceived to be 
the difference between spirit and matter. Matter is sub¬ 
stance which has extension, but docs not think ; spirit is 
substance which thinks, but has no extension. It is very 
hard to form a definite notion of what this phrasexilogy 
means, when it is taken in connexion with the location 
of the soul in the pineal gland ; and 1 can only represent 
it to myself as signifying that the soul is a mathematical 
point, having place but not extension, within the limits 
of the i>ineal gland. Not only has it place, but it must 
exert force ; for, according to the hyp^hesis, it is com¬ 
petent, when it wills, to change the course of the animal 
spirits, which consist of matter in motion. Thus the 
soul becomes a centre of force. But, at the same time, 
the distinction between spirit and matter vanishes; inas¬ 
much as matter, according to a tenable hypothffsis, may 
be nothing but a multitude of centres of force. The 
case is ivorse if wc adopt the modem vague notion that 
consciousness is seated in the grey matter of the cf*rc- 
brum, generally; for, as the grey matter has extension, 
that which is lodged in it must also have extension. 

z 
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And thus we are led, in another way, to lose spirit 
in matter. 

In truth, Descartes' physiology, like the modem physi- 
ology of wliich it anticipates the spiiit, leads straight to 
Materialism, so far as that title is rightly applicable to the 
doctrine that we have no knowledge of any thinking sub¬ 
stance, apart from extended substance; and that thought 
is as much a function of matter as motion is. Thus we 
arrive at the singular result that, of the two paths opened 
up to us in the Discourse upon Method," the one 
leads, by way pf Berkeley and Hume, to Kant and 
Idealism; while the other leads, by way of De La 
Mcttrie and Priestley, to modern physiology and Mate¬ 
rialism.* Our stem divides into two main branches, 
which grow in opposite ways, and bear flowers which 
look as different as they can well be. But each branch 
is sound and healthy, and hits as much life and vigour 
ns the other. 

If a botanist found this state of things in a new plant, 
I im.aginc that he might be inclined to think that his tree 
\\'as moiicocioiis—that the flowers were of diflerent sexes, 
niid that, so far from setting up a barrier between the 
two branches of the ti’cc, the only hope of fertility lay in 
bringing them together. I may be taking too much of a 
naturalist s view of the case, but I must confess that this 
is exactly luy notion of what is to be done with meta- 
pliysies and physics. Their diflTvrcnces are comple¬ 
mentary, not antagonistic; and thought will never be 
completely fruitful untD the one unites with the other. 

' Bouillicr, into irhoM excellent ** History of the Cartesieii X^hilosophy " 
I had not lookeil when this piissapro was written, says, very justly, thatDescutes 
'* a merits le titre de {x^re de la physique, aussi oien que cefoi de p^re de la 
nieUphysique raodeme ^ (t. i. ^ 197). Sm also Kudo Fis^ei^a ** Ueschichte 
der uoueu Philosonhie,” Bd. i; and the very remarkable work of Lange, 
** QescUichte des Materialismaa.”—A good tranalatioD of the latt er would M 
a great senrice to philosophy in Englai^ 
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Let me try to explain what I mean. I hold, with thc^ 
Materialist, that the human body, like all living bodies,^ 
is a machine, all the operations of which will, sooner or5 
later, be explained on physical principles. I l>clieve that 
we shall, sooner or later, arrive at a mechanical equivalent 
of consciousness, just os we have arrived at a mechanical 
cquividcnt of heat If a pound weight falling ilirough a 
distance of a foot j^ves rise to a definite amount of heat, 
which may properly be said to be its equivalent; the same 
))Ound weight falling through a foot on a man’s hand gives 
rise to a definite amount of feeling, which might with equal 
propriety be said to be its equivalent in consciousness.' 
And as wc alr(‘ady know that there is a ccrttiin parity 
between the intensity of a j>ain and the strength of ones 
desire to get rid of that pain; and secondly, that there 
is a ccrtiiin correspondence between the intensity of the 
heat, or mechanical violence, which gives rise to the pain, 
and the pain itself; the possibility of the establishment 
of a con*elation between mechanical force and volition 
becomes apparent. And the same conclusion is sug¬ 
gested by the fact that, within certain limits, the inten¬ 
sity of the mechanical force wc exert is proportioned to 
the intensity of our desire to exert it 

Thus 1 am prepared to go with the Materialists wher¬ 
ever the true pursuit of the path of Descartes may lead 
them; and I am glad, on all occasions, to declare my 
belief that their fearless development of the materialistic 
aspect of these matters has had an immense, and a most 
beneficial, infiuence upon physiology and psychology, 
Nay more, when they go farther than I think they are 
entitled to do—when they introduce Calvinism into 

* For an tbe qnaliScatioiui which need to he made here, I refer the render 
to the thorough dutcusaion of the nature of the relation between nerve-aciiot 
and oonKciousncaa in Mr. Herbert Kpencei’a **PriDciulca ol Faychology,* 
p. llh ct Mf. 
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acicnce and declare that man is not bin but a maeliine, 
I do not see any particular harm in their doctrines, so 
long as tht'y admit that which is a matter of experi¬ 
mental fact—niimely, that it is a machine capable of 
adjusting itself within certain limits. 

1 protest that if some great Power w’ould agree to 
make mo always think what is true and do what is right, 
on condition of Ixiing turned into a sort of clock and 
wound up every morning before, I got out of bed, I 
aht)uld instantly close with the offer. The only freedom 
1 care about is the freedom to do right; the freedom to 
do wrong I am ready to part with on tlie cheapest terms 
to any one who will take it of mo. Pnit when the Ma¬ 
terialists .stray beyond the borders of their path and 
begin to talk about there being nothing else in the 
universe but Matter and Force and Necessary Laws, 
/^and all the rest of their “grenadiers,” I decline to 
/ follow them. I go back to the point from “which we 
started, and to the other path of Descartes. I remind 
you that we have already seen clearly and distinctly, 
r and in a manner which admits of no doubt, that all our 
knowledge is a knowledge of states of consciousness. 
“ Matter' and “ Force ” ai*e, so far as wc can know, mere 
names for certain forms of consciousness. “ Necessary ” 
means tliat of which we cannot conceive the contrary. 
“Law'* means a rule which we have always found to hold 
good, aiivl wliich Ave expect alw'ays ill hold good. Thus 
Ah is an indisputable truth that W“hat we call the material 
world is only known to us under the forms of the ideal 
World ; and, as Descartes tolls us, our knowledge of the 
s<ml is more intimate and certain than our knowledge of 
the body. If I say that impenetrability is a property of 
matter, all that I can really mean is that the conscious¬ 
ness I call extension, and the consciousness I call resist¬ 
ance, constantly accompany one another. Why and 
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how they arc thus related is a mystery. And if I say 
that thought is a pro|>crty of matter, aU that 1 can mean 
is that, actually or possibly, the consciousness of exten¬ 
sion and that of resistance accompany all other sorts of 
consciousness. But, as in the former ciisc, why they are 
thus associated is an insoluble myst«?ry. 

From all this it follows that what I may term legiti¬ 
mate materialism, that is, the extension of the conceptions 
and of the methods of physical science to the highest as 
well as the lowest i>ha*nomena of vitality, is neither more 
nor less than a sort of shorthand Idealism; and Des¬ 
cartes* two paths meet at the summit of the mountain, 
tlnaigh they set out on opposite sides of it 

The reconciliation of idiysics and metaphysics lies in 
the acknowledgment of faults upon botli sides; in the 
conft'ssion by physics that all the pha?nomena of nature 
are, in their ultimate analysis, known to us only as facts 
of consciousness; in the admission by metaphysics, that 
the facts of consciousness are, practically, iiiterpretable 
only by the methods and the formulm of physics: and, 
finally, in the observance by both mctaiihysical and 
physical thinkers of Descartes* maxim—assent to no 
proposition the matter of which is not so clear and 
distinct that it cannot be doubted. 

•« 

When you did me the honour to ask me to deliver this 
address, I confess I was perplexed what topic to select. 
For you are emphatically and distinctly a Christian 
body; ivhile science and philosophy, within the range 
of w’hich lie all the topics on which I could venture 
to speak, arc neither Christian, nor Unchristian, but are 
Extrachiistian, and have a world of their own, w hich, to 
use language which will be very familiar to your ears just 
now, is not only “unsectarian," but is altogether “secular." 
The arguments which I have put before you to-night, fur 
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example, are not inconsistent, so fax as I know, with any 
form of theology. 

After much consideration, I thought that I might be 
most useful to you, if 1 attempted to give you some vision 
of this Extrachristian world, as it appears to a person who 
lives a good deal in it; and if I tried to show you by 
what methods the dwellers therein try to distinguish 
truth from falsehood, in regard to some of the deepest 
and most difficult problems that beset humanity, “in 
order to be clear aoout their actions, and to walk sure- 
footedly in this life," as Descartes says. 

It struck mo that if the execution of my project came 
anywhere near the conception of it, you would become 
aware that the philosophers and tlie men of science are 
not exactly what they are sometimes represented to you 
to be; and that their methods and pat^ do not lead so 
perpendicularly downwards as you are occasionally told 
they do. And I must admit, also, that a particular and 
personal motive weighed with me,—^namely, the desire to 
show that a certain discourse, which brought a CTeat 
storm about my head some time ago, contained nothing 
but the ultimate development of the views of the father 
of modern philosophy. 1 do not^know if 1 have been 
quite wise in allowing this last motive to weigh with me. 
They say that the most dangerous thing one can do in a 
thunderstorm is to shelter oneself under a great tree, and 
the history of Descartes* life shows how narrowly he 
escaped being riven by the lightnings, which were more 
destructive in his time than in o\irs. 

^ Descartes lived and died a good Catholic, and prided 
himself upon having demonstrated the existence of God 
«and of the soul of man. As a reward for his exertions, 
his old friends the Jesuits put his works upon the 
“ Index," and called him an Atheist; while the Pro¬ 
testant divines of Holland declared him to be both a 
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Jesuit and an Atheist His books narrowly escaped 
being burned by the hangman; the fote of Van ini was 
dangled before his eyes; and the misfortunes of Galileo 
so alarmed him, that he well-nigh renounced the pur¬ 
suits by which the world has so greatly bonehted, and 
was driven into subterfuges and evasions which wore not 
worthy of him. 

“Very cowardly,” you may say; and so it was. 
But you must make allowance for the fact that, in the 
seventeenth century, not only did heresy mean possible 
burning, or imprisonment, but the very suspicion of it 
destroyed a man’s peace, and rendered the calm pursuit 
of truth diiiicult or impossible. I fancy that Descartes 
was a man to care more about being worried and dis¬ 
turbed, than about being burned outright; and, like 
many other men, sacrificed for the sake of peaet', and 
quietness, what he would have stubbornly maintained 
against downright violence. 

However this may be, lot those who are sure they would 
have done Ijcttcr throw stones at him. I have no feelings 
but those of grcatitudc and reverence for the man who did 
what he did, when he did ; and a sort of shame that any 
one should repine agdinst taking a fair share of such 
treatment as the world thought good enough fur him. 

Finally, it occurs to me that> such being rny feeling 
about the matter, it may be us(.*ful to all of us if I 
ask you, “What is yours? Do you think that the 
Christianity of the seventeenth century looks nobler and 
more attractive for such treatment of such a man ?” You 
will hardly reply that it does. But if it does not, may it 
not be well if all of you do what lies within your power 
to prevent the Christianity of the nineteenth century 
from repeating the scandal ? 

There are one or two living men, who, a couple of 
centuries hence, will bo remem&red as Descartes is now. 
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iKJcause they have produced great thoughts which will 
live and grow as long as mankind lasts. 

If the twenty-first century studies their histoiy, it wdll 
find that the Christianity of the middle of the nineteenth 
century recognised them only as objects of vilification. 
It is for you and such as you, Christian young men, to 
say whether this shall be as true of the Christianity of 
the future as it is of that of the present. I appeal to you 
to .say “ No,” in your own interest, and in that of the 
Christianity you profess. 

In the interest of Science, no appeal is needful; as 
Dante sings of Fortune— 

** Quest* colei, ch’i tnnto posts in croro 
Pur da color, che lo dovrian dar lodo 
Dandole biasmo a torto o mala voce. 

Ma ella a’ i beata, e ci6 non ode ; 

Con r altre prime creature beta 
Volve 8ua apera, e beata si gode : 

80 , whatever evil voices may rage, Science, secure among 
the powers that are eternal, will do her work and be 
blessed. 


^ And this is she who*s put onvross so much, 

Even by them who ought to give her praise. 

Giving ber wrongly ill repute and blamo. 

But she is blessed, and she hears not tliis: 

She, with the other primal creatures, glad 
Revolves her sphere, and blessed p»ys heraelf.* 

vii. 90—05 (W. M. Bosaetti’s TramlaUon). 


THKENn. 


uimoa} n. euv, fom, vaviab. nsrsva. laiaAO 
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Baker (Sir Samuel W.).— THE NILETKinUTAKIKS of 
AI tVJs.SIXIA, and ilic Sword Hunters of the Hamran Araiks. 
By Sir Sami'el W. ]Jaker. M.A.. F.B.G.S. With Maps au l 
Illustration;!. ]''(»urth ami Cheaper Edition. Crown Svo. 6r. 

Sir Samuel Baker //ere describes hvelve months' explorathu, durin^: 
whic/t he examined t/ierhvrs that are iribufary to the Nile fivm Abjfssmiat 
istelnding the Aiharat Settite^ Koyau^ Salaam^ Angrabt Bahad, Hiude/^ 
and the Blue Nile. The interest attached to these portions 0 / A/Hca differ \ 
entirely from that of the IVhite Ntle r^iotn. as the whole of Upper Jigylt 
and Abyssinia is capable of Jes^clopmeni^ and is inhabited by races having 
some decree *of ch'ihiati^n; whtle Central Aftica is peopled by a race or 
savages, whose future is moteproblaaatical. 

THE ALBERT N’VANZA Great Basin of the Nile, and Explo- 
ration of the Nile .Sources. New and Cheaper Edition, with 
Portraits, Maps, and Illustrations. Two vols. crown Svo. l6jr. 

** Srnee soon the source of the Bine Nile; Speke and Grant won the 
P7ctoria source of the great IVhite Nile; and I have been permitted to 
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Baker (Sir Samuel W.) 

ttfce&i in (ompUting the Nile Swrees by the diseoz'ery oj the great 
reservoir of the equatorial waters^ the Albert N'^yanta^ from whieh the 
river issues as the entire IVhite Nile ^^— Preface. 

NKW AM) CHEAP EDITION OF THE ALIJERT N’YANZA. 
1 vol. crown 8 vo. With Maps and Illustrations, qs. f>d. 

Barker (Lady).— station life in new Zealand. 

By Lady Barker. Second and Cheaper ICdiiion. Globe 8 vo. 

3r. 6</. 

“ These letters are the exact account if a ladfs experience of the brighter 
ami less practical side of colonization. They record the expeditions^ ad- 
s'entureSf and entergcneics dii crsfying the daily life oj the wi/e if a A^eto 
Zealand sheep-farmer; and^ as each Ti-bu written while the novelty and 
exiitement of the scenes it descsibes were fresh upon her, they may succeai 
in gnang hete in I'.ngland an adet/uate impression of the delight and fret ■ 
dotn oJ an extstence so far rewin'at from our o7vu highly-wrought cwtlita- 
tion." —PRKIACR. 

“ IFe have ncxet read a more trtdhful or a fd^asanter little booh." 

Atkenaedm. 

Baxter (R. Dudley, M.A.).— the taxation of the 

UNITED KINGDOM. By R. Dudley Baxter, M.A. 8vo. 
cloth, 4 .r. 6 . 7 ’. 

The P'tt'st Part' of this loorh, originally read before the Statistical 
Society if London., datls with the Amount oJ Taxation; the S^ond Part, 
which nosv consMutes the main portion of the work, is almost entirdy new, 
and embraces the impof'tant questions oJ Rating, cf th<* rdatkfe Taxation 
oJ Land, Personalty, and Indushy, and of the cHrett <^^eet oJ Taxes upon 
Prices. The author trusts that the body oJ facts here collect^ may be of 
permanent value as a record of the fast progress and present condition of 
the ppnlcdkn tf the United. Kingdom, independently of the transitory 
circumstances of its present Taxacion. 

NATIONAL INCOME. With Coloured Diagrams. Sro. y. 6d. 

Part l.—^Class^ation if the Populatusn, Upper, Middle, and Labour 
Classes. II. — Tneome cf the United JGngdom. 

A painstaking and certainly most interesting inquiry f* —PAUL. Mali. 
Gazette. 
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Bernard— yovR LEcruHEsoN subjects connkcteu 

WITH DIPLUMACV. By Mountaou* Bkrkaud, M.A., 
Cliiclielc Proftf!-!»or of Internal if inal J^w anil Diplomacy, Oxf'Vil. 
Svo. 9/. 

Av// TAf (\ut^rpstWrsipfhiiia ; {2)Syft^Ni.' 

: ( 3 ) I^ipIotNiUy^ Past and jyesYtti; ( 4 ) 7J5e Ohiigutious or 

Trtatifs, 

BJake.— TIIK LTKK OK VVll.MAM BLAKK, Till; ARTIST. 
Jly Ai,K3CANl>Ek GiLrifRisT. With nnnicrous Illiistrntioiis from 
I'iake's tle.si|;n'>, and rac-similes uf his studiuK of tlio " Hook of 
Job.” Mdliiim 8vo. hfilf morocco, i8j. 

TJtfse t<Gittmes cottinin a Li/e 0/ Jihke: Sfitctiofts An 

iiiihtJing Porm:^ ; J,otter t: A UKotatoxi Catalogue of Putures a*ui Jitwotugi, 
J.ifty ^vfth oicasiotial notes, of Jilake i Pugtavtngs a*ui IVrtttngs. TAtrc 
are appended iCugra^^ed Desigtts hy Pt,tie ; O) ’Phe Po\*k of yoA, txoettty- 
one photo-tithogt‘apA 5 from the originals: ( 2 ) Songs of Junoeenee and 
Pxperieneef sixteen of the original Plates. 

Blanford (W. T.).—(;eglooy and zooLtKiV ok 

ABYSSINIA. By W. T. Blanford. Svo. au. 

7 >;/.i loork contains an aeetntnt of t/te Geological and Xcologieal 
OhiCt'ratiou^ made hy the Author in Ahyssinta^ vhen aeeoMpanymg the 
liritish Army on //t tnaich to Afagdala and back in 18C8, and during a 
short journey in JVorthetn Alyssiniat after the departure of the troops. 
Parti. Personal A^arrafive: Pari*II. Geology: Part III. Zoology. 
With Coloured Jllustrations and Geological Afap. 

Bright (John, M.P.).—SPEECHES ON questions 01* 
PUBLIC POLICY. Bylhc Right Hon. John Briomt, M. P. 
Edited by Professor Thorold Rookr);. Two vol.**. Svo, 251. 
Second Edition, witli Portrait 

** / hat'C divided the Speeches contained in these 7 'olumes into group:. 
The materials for selection are so abundant^ that J have been constrained 
to omit many a speech 7 ohieh is wrthy of careful perusal. / h-n c 
naturally gwen prominence to those subjects with which Air. Pright ha' 
been especially identifed^ as^ for example^ IndiOf America^ Ireland^ an / 
Parliamentary Krform. Put.nearly every topic ofgreat public interest on 
which Afr. Bright has spoken is represented in these volumes.'* 

Editor^* pRF.rAcr. 
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Bright (John, M.P.) 

AUTHOR'S POPULAR EDITION. Extra leap. 8vo. doth. Second 
' Edition. 3r. 6«/. 

Bryce.— THE HOLY ROMAN EMPIRE. By James Bryce, 
B.C.L., Regius Professor of Civil Law, Oxford. New and Re¬ 
vised Edition. Crown 8vo. yx. td. 

CliATTERTON : A Biographical Study. By Daniel Wilson, 
LL.D., Professor of History and English IJterature in University 
College, Toronto. Crown 8vo. dr. dcf. 

T^e Author hrre regards Chaiterton as a twt as a moy ** resetter 
and dejaeer 0/ stolen literary treasures." Revienved in this Hsht, he has 
found much in the old matefiais capable aj being turned to neto account; 
and to these materials research in various directiotts has angled him to 
tnahe some additions. 

Clay.— THE PRISON CHAPLAIN. A Memoir of the Rev. John 
Clay, B.D., late Chaplain of the Preston Gaol. With Selections 
from his Reports and Correspondence, and a Sketch of Prison 
Discipline in England.' By his Son, the Rev. W. L. Clay, M-A. 
8vo. 15X. 

" Fesu books have appeared of lode years better entitled to an attentive 
perusal. . . . It presents a compete narrative of all that has been done and 
tittempiedby various philanthropists for theametioratiou 0/ the condition and 
the improt'ement of the morals of the eriminal elttsses in the JEtritish 
dominions ,"— Lonoon Review. 

Cobden.— SPEECHES ON QUESTIONS OF PUBLIC 

POLICY. By Richard Cobden. Edited by the Right Hon. 
John Bright, M.P, and Professor Rogers. Two^oIaSvo. With 
Portrait. (Uniform with Bright's Speeches.} 

The Speeches contained in these two volumes huje been select and 
.dited at the instance of the Cobden Club. They form a» important part 
of that collective contribution to tolitical science which has conferred on 
their author so z\tst a rtpntation. 

Cooper. —ATHEN.E CANTABRIGIENSES. By Charles 
Henry Cooper, F.S.A., and Thompson Cooper, F.S.A. 
Vol. t. 8vo., 1500—85, i8r. ; Vol. U., 1586—1609, tSs, 

This Aabantie work, which isettsUtoUd by pnrmisnon to Lori Macassbayt 
contains lives of the eastteent men sent fbrtti by Cambrii^^ after As 
fashion of Anthony h in hssfamoms ** Athena Osconiensesf* 
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Cox (G. V., M.A.). —RECOLLECTIONS OF OXFORD, 
By G. V, Cox, M.A,, New College, Late Esquire Bedel and 
Coroner in the University of OxflSrd. ,SWvMff Ediiim. Crown 8vo. 
lor. 

**j 4 a aMtestuj^ taxr^o 9 / anecdotf. and vnlt pliosanify retail in ptatty 
a roUntry par^tutge the memory of youthful days ,**— TfMES. 

“Daily News.*’— the war correspondence of 

THE DAILY NElVSt 187a Edited, with Notes and Coni' 
ments, forming a Conlinuous Narrative of the War between 
Germany and France. With Maps. Third Edition^ revised, 
Crovm Svo. yr. 6</. 

7 'his volume brings bfore the f$tblie in a tonveniertt and portable form 
the reeord of the momentous ei*ettts which have marked the lari six months 
./1870. 

7 'he special talue of liters frost* camps and battiefelds eottsisfs itt the 
rividness with which they reproduce the life and spirit of the scenes and 
irnnsactiotis in the midst of which they are xorittest. In the liters which 
have appear^ in the T>x\\?e since the Pranco-Ptussian War^ the 

public has recognited this qualtty as present in an emistent degree. 

The book begitu with a ehtvnology of the war from J*sly 4/^, witen the 
Fresuh government called out the army tesertes. to December 4/A ; the 
dctailcs the campaign are Ulustraied by four maps representing —i. The 
battles of Weissenburg and Worth, a. The battles of Saasbrucken amt 
Speiecl^eu, 3. Hu battle-field before Sedan. 4. A fdatt of Metz and its 
vicinity. 

THE WAR CORRESPONDENCE OF THE DAILY NEWS 
continued to the Peace. Edited, with Notes and Comments, 
Second Edition, Crown Svo. with Map, 7/. 6 d, 

Dicey (Edward). —^THE MORNING LAND. By Edwaru 
Dicev. Two vola. crown Svo. l6r. 

**An invitation to be present at the opening of the Sue* Canal was the 
immediate eas^ oj my jtmrrtey. Bid I nusde it my object also to see as 
much ^ the Morning Land, of whose marvels the canal aerose the 
Isthmus is only the least and latest, as time awl opportunity would permit. 
The result ef n^ ohservaHom was eommunicaied to the Journal / then 
represented, ist a series of letters, which I now give to the public M a 
collectedf0rm.'*----YaaxmciL from AoTHom’s Preface. 


GENERAL CATALOGUE, 


Dilkc,—GREATER BRITAIN. A Rceon! of Travel in EnglisR. 
speakiug Countries during |866>7. (America, Australia, India.) 
By .Sir Ciiaai.ES Wentw^tii Dilke, M.P. Fifth and Cheap 
Edilion. Crown Svo. 6x. 

“ Mr, Dilke has writttn a hH*k whkA is pmhably as rvdiwsrth reading 
< 1 . fiuv book of the same aims and eharaeter that euer was wsiUeu. Its 
utrrits are that it is tvritien in a UvAy and agreeable style^ tha4 it implies 
•t great deal of physical plucky that no page of it fails to shoso an acmfe and 
highly intelligent obserfert that it stimulates the imagination as soell as the 
fuJgtnent of the reader, and that it is on perhaps the most interesting 
tubin't that can attract iin /Englishman who cares about his country.^' 

Saturday Review. 

Diircr (Albrecht). —HISTORY OF THE LIFE OF AL¬ 
BRECHT DURER, of Niirnberg. With a Translaiion of lus 
Letter# and Journal, and some account of liis works. By Mrs. 

(liiAKLKK Heatun. Royal Svo. bevelled tioaixls, extra gilt. 31J. d«/. 

This work cotU^ns about Thirty lUustratiom, ten of which arc produce 
fions by the Autotype {carbon) process, and areprwted in permanent tmts 
Cttndall and Pleming, under licettse from the Autotype Com- 
fnnv, I. united ; the rest are Photographs and Woodcuts. 

i:.\RLV EGYPTIAN HISTORY FOR THE YOUNG. See 
*' ruvRNiLF. Section.” 

Elliott.— -LIFE 0 ¥ HENRY VENN ELLIOTT, of Brighton. 
By JosiAH Bateman, M.A., Author of “ I.ife of Daniel Wilson, 
Bishop of Calcutta,” &c. With Portrait, engraved by Jeens ; 
and an Apix>ndix containing a idiort sketch of the of the Rev. 
Julius Elliott (wh<|ti|tet with accidental di^tb whik ascending the 
Schreckhom in JubW'JtSdp.) Crown Svo. Sr. 6(/. Second Edititm, 
with Appendix. 

**A twy eharmittg piece of rchgums biegsiaphy: no oste can read it 
without both pUasure astdproftP^BKinsH QUAIITEEI.X Review. 

EUROPEAN HISTORY, narmted in a Series of Historical 
Selections from Ibe best Authorities. Edited and airanged bp 
E. M. Sbwbu. and C. M. Yomob. First Series, crosm Svo. 6r.; 
Second Series^ icSS-taiS, crown Svo. jb. 
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ymn^ ekUitrm kam ittptmri ^ II Mstmy from abridge 

mtnto and tattehisms^ and ii ketamas duindR* U ghft a m»rc mlargtd 
view ef the suk/ect^ in order to render it reedfy uogkl and interestind, a 
diffunlty often arises as to tkeekeueo/iooks. Tkoo eonrses are opeut either 
to take a general and eonsequenify dry Atsicry of fiats, snek as RnssdVs 
Modem Europe, or to thoose some work treadng of a parfkuhr period or 
sulpeet, sueh as fke works op Macemlqy and ft'mde. The former eoeerse 
uswUly renders history mtis$iereaimg; ike latter is unseUisfatiory, became 
it is not sujfficiemtly comprekenswe. To remedy ikis diftkutty, sdeetiom, 
rontinuous as$d chronohgueU, kave in tkepresent tvlume Iden taken from 
the hrger works of Freeman, AfUman, FaJlgrave, and others, sohkh mav 
sene as distinct landmarks of historical reading. ** We know of scarcely 
anytkiug,** says tke QvMcbMia, of this volume, ** which is so likdy to raise 
to a higher level the az*erage standard of En^isk edmathn.'' 

Fairfax.— A life of the great lord Fairfax, 

Cominandcr*in>C]Tic£ of the Army of the PArliamonl of England. 
By Clements K. Maekham, F.S.A. With rortmits, Maps, 
Plans, and Illustrations. Demy 8vo. i 6 s. 

Ai> full Life of the great Parliamenio*y Commander has appeared; 
and ii is here sought to produce one—basal upon carefid research in con- 
Uotporary records and upon family and other documents, 

Highly useful to the earful student of the /History of the Citnl War. 

. . Ihvbab/y as a military chronicle Mr. Markham’s book is one 
of the most full and accurate that we possess about the Civil War.*’—' 
Fortnightly Review. 

Forbes. —life of professor edward forbes, 

F.R.S. By George Wilson, M.D., F.R.S.E., and Archibald 
Gbikie, F.R.S. 8va with Poitrait, J4r, * 

** From the first page to the last the book claims earful reading, as being 
a full but not overcrowded rehearsal of a most snutruetive lift, and the true 
picture of a mind that was rare in efnmgtk dud beanty,”—»M,XAUtfiiLR, 

Freeman. — history of federal government, 

from the Foundation ai the Adinian Les(pie to the Disniptien of 
the Unit^ States. By Fdward A. FSsxuAH, M.A. V<A L 
General Introduction. Hietoiy of the Greek Federationa. 8vo. 
SI/. 

** The task Mr, ^'vemem kmmtdiidahenitbmtofgroatmeignihtdttmd 
imporisutce. It is edm a task tgl em dhnost tmdrtly mdd ckdrmkr, Ms 
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fiiher toark prpJfsHng to give the hhtory of a poti^eai prineiple ocmre ie 
nSf except the slight contsihuthns to the Msioiy ef representative gouerti- 
metti that is contahui in a course of M. Guhot's kchtres .... The 
history of the devdofmettt of a fnncifte is at /east as important as the 
hisAtry of a dynasty^ or of a racef* »Saturday Review. 

OLD ENGLISH HISTORV. By Edward A. Freeman, M.A., 
late Fellow of Trinity College, Oxford. With Five Coioured Maps, 
Second Edition extra. Fcap. Svo., hulf'bonnd. 6 s, 

** Its object is to show that clear, accurate, and scientife views of histosy, 
or indeed of any subject, may be easily given to children from the wry 
first .. . I have, Thope, showst that it is perfe^y easy to teach childrest, from 
the very first, to distinguish true history alikefrom legend andfrom wilful 
invention, and also to ustderstaud the stature of historical authorities, and 
to weigh otte statesnesit against astother, .... I have throughout striwsi to 
coimcct the history oj England with the getteral history of civilised Europe, 
attd / have especially tried to make the booh serve as an incctith>e to a more 
accurate study of historical geography .**— Preface. 

HISTORY or THE CATHEDRAL CHURCH OF WELLS, 
AS illustrating the History of the Cathedral Churches of the Old 
FoiindattiMi. By Edward A. Freeman, D.C.L., formerly Fellow 
of Tiinity College, Oxford. Crown 8vo. 6 tf, 

'* / hmy here tried to treat the history of the Church of Wdls as a con- 
trtbj$tion to the general history of the Church and Kingdom of Eng/astd, 
and specially to the history of Catkedrai Churches of the Old Foundahost. 
... I wish to point out the general pnneipUs of the or/ginal founders as 
the tnotld to vddeh the Old FouttdaUons shtndd be brought baek, and the 
Ktiv Foundations reformed effter their pattern .'*— Prefa«.£. 

French (George Russell). — SH akspe arean A 
GENEALOGICA. 8va cloth extra, 151. Uniform with the 
**Ciunl»ridlge Shakespeare.” 

Pari te^Idenilfieaden of Medramatk peraenue in the historical plays, 
from ICissgyokn to Kisig Henry VIIT,Notee on Characiers its Macbeth 
etstd Hamkts Persons and Haeee beht^fiug to WarwUkshin alluaed to, 
Ptrt 11 ,’^Tho Skethpetsre and Arden famsiks and their connesehsss, vuth 
Tabks y detitni. The present is the first attempt to gnm a detailed de* 
scription, m c o uken t ive order, ef each ef the dramatis penonae in Shak^ 
speards immortal ekrasUde-historks, and tome #/Me characters have beim. 
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a ii kenin idttUifitdforihtfirH Hme A Amis fur^skedwMeA, 

/bthwtd up with ordinary dUignue, may saaMt st^om, with a tost* for 
tht pursuit, to trass a didingtUshsd Shah spsnrmn. worthy to his linsol 
rsprtsstUaHoe in ths foruut day. 

Galileo.— -THE private life of Galileo, compiled 

principally from his Correspondence and that of his eldest 
daughter, Sister hlaria Celeste, Nun in the Franciscan Convent of 
S. Mattbeur in Arcetri. With Pwtrait Crown 8va p. 6 d. 

It has hem ths endeavour e^ the compUer to plate before the reader a 
plain, ungarhled statement of fots j and as a means to this end, to allow 

Galileo, his foiettds, and his Judges U> sfeah for themselves as far as possible, 

\ 

Gladstone (Right Hon. W. £., M.P.). —juvkntus 

MUNDI. The Gods and Men of the Heroic Age. Crown 8vo. 
cloth extra. With Map. lOir. Second Edition. 

This neio loork of Mr, Gladstone deals especially with the historic 
elemeeU in Homer, expounding that elemmt and furnishing by its aid a 
full account 0/ thedlomerU men atui the Homeric rdifpms. It starts, after 
the introductory chaptm, with a disenssioft of the sexteral races then existing 
in Hdlas, including the influence of the Phoenicians and Egyptians. It 
contains chapters on the Olympian systetn, with Us several detties; on the 
Ethics and the Polity of the Heroic age ; on the geography of Homer; on 
the eharaettrs of the Poems ; presenting, in fine, a view of primitive life 
atui primitive society as fouttd in the poems of Homer. To this Hew 
Editieui various additions have been made. 

GLOBE" ATLAS OF EUROPE. Uniform in size with Mac¬ 
millan’s Globe Series^ containing 45 Colooj^ Mai)s, on a uniform 
scale and projection ; with Plans of London luid Paris, and a 
copious Index. Strongly bound in balf«morocco, with flexible 
back, gs, * 

This Atlas. ineUtdes all the countries cf Europe in a serUt of 48 Maps, 
drawn on the saute scale, with an Alphabetical Index to the sUuatnnt of 
more than ten thousatidplaces, and the rdathn of tkovarious maps and 
countries to each other is deflned in a general Key-map. All the maps 
bnngon a tmform scale faeUUates the eompmruon of extent and distemee, 
OMdeonveysaJusiimpraeimtf Aeufldtivemagtutssdeof different coustirbn. 
Thedsesuffees to show the/pnmmkd dhdsiont, the rtsUways and main 
roads, the principal rivers and mountain swages, **This atlas,** writes the 
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British QttutMly, ** will b* am mt/ahuM* boon fir tlu uimcl, ikt «r 
tht fravAltt^jt fortmanlmm.** 

I 

Qodkin (JanieB).—TfiE land ^ar in Ireland, a 

History for the Times. By James Go»kin, Author of **Ireland 
and her Churches/' late Irish CorreKpondcnt of the T^ma, 8m tar. 
A Iltsl^ry of tAc Irish Land QaesHm. 

Guizot. —(Author of "John.HALIFAX, Gentleman.**}-'M. D£ 
UARANTE, a Memoir, Biographical and Autobiographical. By 
M. Guizot. Translated by the Author of "John Halifax, 
Gentleman.'* Crown 8vo, 6r. 6</. 

" The highest pttrposes of both history and biography are anrtvered by a 
memoir so lifelike^ so faiihful, and so pAHosophicaV^ 

British Quarterly Review. 

Hole.— A genkalggical stemma of the kings of 

ENGLAND AND FRANCE. By llic Rev. C. Hole, M.A., 
Trinity College, Cambridge. On Sheet, ir. 

7'he different families are printed in disthtgtthhwffcolossrst thus faeili' 
tilting reference, 

A BRIEF BIOGRAPHICAL DICTIONARY. CiHupiled and 
Arranged by the Rev. CfiARLlBS Hole, M.A. Second Edition. 
i8ino, neatly and strongly bound in cloth. 4/. 6«/. 

One oj the most eomprehtnsh'e and accurate BiogtapkUal dictionaries 
in the loorldf containing more ikast l^OOOpersons iff alt countries^ with 
dates of birth astd deaths and u-kat th^ were distinguishid for. Extresfu 
care hits been bestoived on the verif cation of the dates ; and thus numerous 
errorst current sm Prezfious uvrhs, have boen eorreeied. ft^ Ase adapts it 
for the des&t porttnanteau^ or pocka, 

** An invahmbte addition to our snamuds ey r^ereutft and, fiom its 
moderate pricey cannot fait to become as J^^puhr as it is Times. 

Hozier.— the seven WEhXS’ WAR ; Its Anteectets and 
iU Inddenti By IL M. Hoziltit. Wjth hfaps and Plans. Two 
veds. 8vo. aSr. 

This work is based upon idkrt^m^risUsd by pertuissiom from **Tho 
Thnw." TorihemoRpartit isu j^ro Akt^Mptrsomul^fouaiimesstfmm 
of the most isRertsRseg istkidessts ff uwurwddrh^fsrve^iMfyesmddmitdtm 
nmiifo, Moy etmm me almost usersvaUed posiliom in Autory, 




HISTORY, BIOQRATHY^ ^ TRA VEJ^, ti 


THE BRITISH EXPEDITIOK TO AWSI^Ni 4 . . Ctnnpikd from 
Anthcatic Docttments. By Hqzibk, Ute 

Assistant Military Secretary to Lord Napier #l!hii|||jttala. Svo. sp. 

*'Several 4 i^eoufits ef the BriHsh Exfel^ha have ^iemimHitAed ,.... 
Tkty kave^ hbwtt^f Air#i written iy these whe hatv net Aadaetess tie tSiase 
aniAentic documents^ whkk eanpnd he eottected direettynftei' the ttrnnneUhn 

ef a eawfaijpt . The endeavour of the author oj this sketch has keen to 

present to readers a succinct and impartial aceouttt of an enfefprise which 
has rarclY oeen equalled in the anna/s of toarl' —Pkufack. 

a 

Irving.—THE ANNALS OF OUR TIME. A Diurnal ofEveiite, 
Social and Foliticid, which have ha])peiiecl in or had ndation to 
the Kingdom of Great Britatti» from Ute Accesaion of Queen 
Victoria to the Opening of (he prebenl rarlf.tmeiit. liy JosttPK 
Irving. Secon<l Edition, continued to the proNcnl lime. Svo. 
half'bound. iSjr. {immediately. 

** lYe have before us a trusty and ready pfuidc to the events of the past 
thirty years^ available equally for the statesman^ the politician^ the public 
xoriier, and the general reader. If Mr, Irving's object has been to bring 
before the reader ail the most tudeworihy occurrences which have happened 
stnee the beginning of Her Majestys reign, he may justly claim the credit 
of having done so tttosi briefly, succinctly, attd simply, astd in such a 
manner, too, as to furnish him with the dehiils necessary in each ease to 
comprehend the event of xvhich he is in search in an intelligent manner. 
Reflection will serve to show the great value oj such a work as this to the 
journalist and statesman, and indeed to every one who' feels an interest in 
the progress of the age; and we may add that its value is considerably 
increased by the addition of that most important of all appetsdiees, an 
accurate arul mstructive index. **—Tiwxs. 

Kingsley (Canon). —on the akcien regime m it 

cxii^ted on the Continent liefore the Fricncii Revolution. 
Three Lectures delivered at the Rc^al li^tittitton. By the Rev. 
C. Kingsley, M.A., fonneriy Froftssor ol Modem History 
in the Universi^ of Cambridge. Ci^pillrii Svo. 6 s. 

These three leetmm dUeuss (t) Caste, (J> Ceutralisatsmt, (3) 

Hke Estphswe Renees fy mkkh ih^Rem^flipst was mperissdueed. The 
Prttfeai deeds at seme len^k mih antein ptditkal qtsestiesu of ike present 
day. 
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THE ROMAN AND THE TEUTON. A Series of hedtium 
ddivereil before fhe UniYenity of Cembridge. By Rev. C. 
K1NOSI.EY, M.A. 8vo. ilx. 

Contents Ltriure; The Fumt ChUdrm; The Dyie^ 

Empire; The Ifuman Deluge; The Gethk CivUi»er; DkMehltEnd; The 
Nemesh 0/ the Cuths ; Deulus Diaeenm ; The Clergy eued the Heathen ; 
The Monk a Cmliaer ; The Lomhard Lowe s The Dopes and the Lombards ; 
The Strategy ef Providenee, 

Kingsley (Henry, P.R.G.S.)* —STALES OF old 

TRAVEL. Rc-narratcd by IlENSY Kingsley, F.R.G.S. With 
Eight lUustratioMs hy Hmkko. Third Editioii. Crown 8vo. 6x. 
Contents: — MareoPrlo; The Shipwreck of Pdsart; The Wonderful 
Adventures of Andretu EatUl; The Wanderings of a Capuchin; Peter 
Carder; The Preservatioti of the **Terra Nee/a;'* S^tsbergeu; JfErme- 
nomeillisAcclinmtisation Adventure; The 'OtdSltwe Trade; Miles Philips; 
The Sufferings of Robert Everard; fokn Fox; Alvaro Nunes; The Foun¬ 
dation of an Emtire, 

Lratham.—^BLACK and white : a journal of a Three Months* 
Tour in the United States. By Henry Latham, M. A., Banrister> 
at>Law. 8vo. lor. 6</. 

** The spirit in which Mr, Latham has written about our brdhren in 
America is commendable in high «/4grer.*'—ATHENiECM. 

Law.—THE ALPS OF HANNIBAL. By Wiluam John Law, 
M.A., formerly Student of Christ Churcb, Oxford. Two vols. 
8 vo. air. 

**No one can read the work and not acquire a consdnEon that, in 
addition to a thorongh grasp of a particular toph-, its writer has at 
command a large store of reading and thostght upon metny cognate points 
of ancietU history and geography .**— QirARTSRLY Review. 

Liverpool.— THE UFE AND ADMINISTRATION OF 
ROBERT BANKS, SECOND EARL OF LIVERPOOL, K.G. 
Compiled finun'Original Family Documents by Charles Duke 
V oNOB^ Regius Professoc td History and Eng^li Literature in 
Queen's College^ Bel&st; and Author of ** The Histoiy of the 
BriUrii Navy," ** The History of Fiance under the Bouibons^” ete. 
Three vds. Svo. 431; 
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Sintt tht Hnu of Lord Rurldgk no one, e a m^itfd tke second Eiit, eoet 
et^cyed so ion^ ^ tenure sf powers wUk tke same exe^^tien, no one ever 
kBd office at so eritkal a time .... Lord Idverpool is the very last 
mmisier who has been abte/ully to carry out his own pbtiHeA tdews ; who 
has been so siTouj^ that in matters of nenerai polity the Opposition could 
extort no coueessious from him which were not sanetwmd by hit own 
ddiberate judgme$tL The present work is founded almost etrlirdy on the 
correspoHiLttce left behind him by Lord Liverpool, and now in the possession 
of Colonel aftd Lady Catherine ILarcovrt, 

** Full of in/ormatioH and i>f//r«rrtV'li?/i.”--FoRTlilollTl.Y RWIRW. 

Macmillan (Rev. Hugh). —holidays on high 

LANDS ; or, Ram 1 >les and Incidents tn search of Al|nne Plants. 
By the Kev. Huok Macmillan, Author of ** Bible Teachings in 
Nature,* etc Crown 8vo. cloth. 6 s. 

Botanical knowledge is bUnded with a lave of natttre, a pious en^ 
thusiasutf and a rieh felicity of diction not to be met with in any works 
oj kindred character, if toe except those of /Bsgh Miller ,^— Daily 
TELEGRAni. 

FOOT-NOTES FROM THE PAGE OF NATURE. , With 
numerous Illustrations. Fcap. 8vo. $s. 

** Those who haxie derived pleasure and profit from the study oj dowers 
and ferns’^subjects, it is pleasing to find, now everywhere popular—by 
descending lower into the arcana of the vagetable kingdom, wiU find a still 
more interesting and delightful fidd oJ research in the objects brought under 
fxvicto in the followit^p^ges"-~-VKEW ACE, ’ * 

BIBLE TEACHINGS IN NATURE. Fifth EdUiotL Fcap. 
8vo. 6 s. 

Martin (Frederick).-.TH£ STATESMAN’S YEAR-BOOK : 
A Stafistical and H&rtorical Acoounfc of Uie States of the Civilized 
World. Mannid for Polificians and Merchants for the year 1871. 
By Frederick Martin. Eighth Annstat PuRuation, Crown 
8vm lor* &£ ^ 

The new isnuhsu been enHrdy er-wrUttn, revised, and corrected, on the 
bads efojfiekd rtporU roeewed dtreUfrom the heads of the teadi^ Govern^ 
messd tf the Wokd, in reply to lotisre sent to them by the EdBor, 
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Martin (Fredarick). 

**Etmyhody who hwwt this work is aware that it is a boAs that is iuffis* 
pensahle to wrUers^ financiers^ politicians, statesmm, and all who are 
directly or indirectly interested in the peliHccd, social, indststrial, ciwt- 
menial, and financial cotidition of their fdlmxhcreatures at home and 
abroad. Mr. Martin deserves toarm commendation for the care he takes 
in making- * The Statesman's Year Book' eomfldeandcorreet.*' 

Standard. 

llANDBOOK OF CONTEMPORARY BIOGRAPHY. By 
Frkdbrick Martin, Author of Stutesman's Year-Book.*’ 
Extra fcap. Svo^ 6r. 

This volume is an attempt to produce a book oj reference, fttrstishing in 
a condensed fortn some biographical particulars oj notable living nms. 
The leading idea has been to give only facts, and those in the brief at form, 
and to exclude opinions. 


Martincau.— BIOGRAPHICAL sketches, 1852—1868. 

By Harriet Martinead. Third and cheaper Edition, with 
New Preface. Crown 8v<». 6r, 

A Collection of Memoirs under these several sections: —(l) Royal, (2) 
P^diticians, (3) Ih'ofasional, <4) Scientifie, (5) Socuil, (6) iJteraey. Those 
Memoirs appeared originally in the columns of the ” Daily News," 

Milton. —I4FE OF JOHN MILTON. Narwietl in connexion 
with the Political, Ecclesiastical, and Liter^ty History of liis 
Time. By David Masson, M. A., LL.D,, Pressor of Rhetoric 
at KdinUirgh. Vol. 1 . with Portrait. Sto. iSr. Vol. II. in a 
few days.—\'ol. HI. in the Preais 

ft is intended to exhibit MiBon's ^fftn its eonmxions with all the more 
statable phettomena of the period cf Brkish hisioty in which it was cast — 
its state poBBcs, its ecdemetstical variations, its Hisratnrt and ^tenUdevt 
thought. ComtHSHcing in i6Qi^ theJUfe of MUton prow^ tkrougfi the 
last sixteen years of the reign of ^nm indndesthawkokef the reign 
of Charles /. astd ike snbseguent yemrs of the Conmosewmltk emd the 
Ihviectorate, emd then, passing the ReOoraBom, extends Bsdf to l 674 » 
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ikromgk fBiurHm yearsn^ tA*m»siaitijf Ckarks //. 7 %e 

firHtstlmmtdeais wiik thelf/itif astxtmUng/rwm i6oS/<^ 1640, 

wkkh VHts thtpmodiftdi edmaiivn as^aj his min»^fotms* 

Mitford (A. B).— TAI-ES of OLD japan, ny A. 1). 

Mitfokd, Second Secretary to the Itritish Legation in Japan; 

With u|>%vnr(l<s of 30 lllustrationii, clrnu'n and cut on Wood by 

Japanese Artists. Two vols. crown 8vt». 21/. 

I'his wrr>E’ is an attentf*t to da/ot ^fitpanwkaf Siry. Daz'is, Dr. - 

aatii* SI. Stanislas yn/ieft, hatv: dm* far China, (tnder (he mfmnt t aj 
mere enlightened ideas and af a Uhernl systrm tf Jutlicy, the aid yapatmr 
rh'iliiat4on is fast dmtf/>ettringt and will^ in a few years^ be eampletely 
eMinct. It xwss isstportant^ there/oret (a prestrx e as far as passible tt usf- 
wrthy recerdi af a state of m uty \ohieh although venerable /ram tts antt- 
quit}\ tms for Europetfus the daxott of not'dty ; hence (he senes of narra- 
tJZ'es and legends translated by Mr. .Mitford^ and in xohieh the yapanese 
are very jstdiewudy left to tell ihdr own tale. The two volume> comprise 
not only stones amt epiiwies illusbratiw-of Asiatic superstitions, but alu 
three sermons. The prefu’c^ appendices, and notes esplatn a number 0 / 
local peetdinritus ; the thtsly^one woodcuts arc the genuine ttHSrh of a nafivi 
artist, who, unconsciously oj course, has adopted the process Jirsf introduced 
by (he early German masters. 


Morley (John).— EDMUND BURKE, a Historical Study liy 
John Morley. B.A. Oxon. Crown 8vo. .,7^. 6 d. 

The style is terse and incisive, attd bniliant with epigram and point. 
It contains pithy aphoristic sentences whkh Purhe himself would not havcf 


Morison.— THE LIFE and times of saint BERNARi>, 

Abbot of Ctairvaiix. By jAMBS CoTTSR Morison. M. A. New 
Edition, revised. Crown 8vo. 7/. 6 d. 

** Chteaf the bat eossk’ilmtion* m cur literature towards a vk>id, iniel- 
Rgesei, ustd worthy kuemUdge of £mr;ofean issierests as$d thoughts attd 
ptMugf during the iwdfih eenttuy. A dd^htfui and instructive vobane, 
ottd one of the bat products of the modem historic spirit** 

Pall Mall Gazbttb. 
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iHsffWtted. Rut tAfjt an not Us Aest /kUHrst: Us smstamtd power* ^ 
reasoning, its wUe swe^ of observathn and reflocUon, its donaUd ethkal 
and social tone, stamp U as a work ef high excdknce, and as such we 
cordially recommend it to mtr readers f — SATURDAY Review. 


MulHnger.— CAMBRIDGE characteristics in the 

SEVENTEENTH CENTURY. By J. R Muluncer, B.A. 
Crown 8vo. 4^. 6/. 

■s 

** It is a very enteriaining and readable bookl ^— Saturday Review. 

“ The chapters on the Cartesian Philosophy and the Cambridgf Natonists 
iu e admirableP—NnxtXiJmvi. 


Palgrave.— HISTORY of normandy and of Eng¬ 
land. By Sir Francis Palgrave, Deputy Keeper of Her 
Majesty’s Public Records. Completing the History to the Desth 
of William Rufus. Four vols. 8va 4/. 

Volume /. General Relations of Afafi»eval Rurope — The Carlcfvingian 
I'.mpire-^Tke Danish Expeditions in the Gauls—And the E0tblishment 
of Rtdlo, Volume If The Three First Dtdes oj Nontiaudy; Rollo, 
CuiUtutme I.ongue-EpR, and Richatd Saus*Peur—The Carlovingian 
line supplanted by the Capets* Volume HI. Rickard SanS'Peur — 
Richard /.O'lion—Richard III.—Robert I.e DiaNc—UVliam the Con* 
t/ueror. Volufue IV. Wdliam Rufiu—Accession ^Henry Reauclerc. 


Palgrave (W. G.).— a narrative of a year’s 

JOURNEY THROUGH CENTRAL AND EASTERN 
ARABIA, 1S62-3. By William Gifford Pa^lorave, late of 
the Eighth Regiment Bombay N. I* Fifth and dieaper Edition. 
With Maps Plans, and Portrait of Author, engraved on steel by 
jeens Crown 8vo. 6r. 

" Consides'ittg the extent ot ossr presnasu iguaretuee,. tke,asuoestet cf his 
achUdkuunts, and the importauev of his eotUribestious to omr hmato^ge, toe 
caik^ltay less of him than was asset said of a far grtaier discovmr, 
AN, M^yme has iudkdgtiua a stew world to Eotnpef* 

. Pall Mall Gjumtiw^ 
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PlU*k68 (Henry).— AUSTRALIAN VIEWS OF ENGLAND. 

By Hbnry Parkes. Crown Svo. cloth. 

** THr foUawit%g hUers wn vniMm a raidtnee in Enf^nd, in 

the years iSSi amt 1863, and were published in,the “Sydney Momini^ 
Herald'^ an the arrh»al of the memthly mmit^ . . . On repef^sal, these 
tetters appear to ceutain vines ef English Itfe and impressiens <9^ Ent^h 
notabilities whieh, as the vietos and impressiosts at an Plngiishman on his 
return to his ttatnv country after an absence of hoenty years, may not be 
without interest to the Rnjgtish reader. The tpriter hod opportunities 
tniscing with di/ferent classes 0/ the British people, and of hearing opiuioue,^ 
on passing events from opposite standpoints of AUTHOR^i 

Preface. 

Prichard.— THE administration of India. From 

1859 to 1868. The First Ten Years of Administration under the 

Crown. By Ii.tudus Thomas Prichard, Barrister-at-Law. 

Two vola. Demy 8vo. With Map. 21s. 

/n these volumes the author has aim^ to supply a full, impartial, and 
independent aecount of British /ttdia behoeen 1859 and -which is 
sn many respblgs the most important epoch in the history if that country 
which the pr^ht century has seen. 


Ralegh. —^the life of sir Walter ralkgii, based 

upon Contemporary Documents, hy Edward Edwards. To- 
gether with Ralegh's Letters, now first collected. With Portrait. 
Two vols. Bvo. 3Rr. 

• 

** Mr. Edwards has certaisdy written the Lfe of Ralegh from fuller 
injormatioH than euty j^evious biographer, Jfe is mtelligmt. industrious, 
sympathettc : and the world has in his two volumes larger means eeforded 
it of knowing Ralegh than it ever possessed before. The new letters and 
the neady-edited old leUers asre in themselves a boon .**— Pali. Mall 
Gazette. 

Robinson (Crabb). —diary, reminiscence.s, and 
CORRESPONDENCE OF HENRY CRABB ROBINSON. 
Sdected and Edited by Dr. Sadlsb. With Portrait. Second 
Edition. Three vols. 8vo. clotti. jdr. 

u 
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Mr, Crahb Robmwn's Diary txUnds avtr the greater part e^ three' 
quarters oj a rentHry. It contains persostfU reminiscences ef seme ef the 
most distinguished i haracters of that period^ issclssding Goethe^ H^tdassd, De 
Quinceyt hViordswortk (’tenth wham Mr, Crabb JHaUnsan was on terms oJ 
great intimacy)^ Madame de Stael^ Lafaydte^ Cpieridg^ Lamb, Miltnan, 
br*e. &*c.: and includes a tMut variety tf suhjsxts, political, Uierarf, ecdeei' 
astical, anc( miscellaneous. 


Rogers (James E. Thorold).— historical glean¬ 
ings : A Series of Sketches. Montague, Walpole^ Adam Smith, 
Cobbett* By Professor Rogers. Crown 8va 4r. 6 d, 

Professor Rogers's object in the follawing sketches is to present a set oj 
historical facts, grouped round a principal figure. The essays are in the 

form of lectures. 

\ 

HISTORICAL GLEANINGS. Second Series. Crown 8vo. 6r. 

A eompinioM rvtlume to the First Scries recently ps^Usked. It contains 
papers oh Wtktif, iMud, Wdkes, Horne Tookc, In these lectures the 
author has aimetl to sttitc the social facts cf the time in which (he individual 
whose history is handled took part in public btssisscss. 


Smith (Professor Goldwin). —THREE ENGLISH 
STATESMEN : PYM, CROMWELL, PITT. A Cmine of 
I.ectares on the Political History of England. By GoLCiwiN 
Smith, M. A. Extra fcap. 8vo. New and Cheaper J^itioo. 5/. 

** A nvrk which neither historian ssor politician can safefy afford to 
Saturday Review. 

SYSTEMS OF LAND TENURE IN VARIOUS COUNTRIES. 
A Series of Essays published undi^ the sanction of the Coedbii 
Club. Demy Svo. Seccml Edition. iRr. 

7 he sufy'ectx treated arc: —i. Thsssre of Lassd in iretand; 3. Laosd 
Letws cf Eu^andi 3. Tenure ^ Larui in India i 4. Zand System of 
Bttgissm and Holland; $. Agrarian legislation ^Ihmssia dssrisq^ the 
''ifiemestt Century; 6^ Lassd ^siem of lessee: 7. Rssssum Agrarkm 
Ltghlaiion of iS6t; 8. farm Lassd assd Lassd Lams ^ the United 
States,, 
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Tapltua.—THE HISTORY OF TACITUS, tnuadiAed into 
Jj^Df^kh. By A. J. CRimcfi, If. A. Mid W. J. BiooftiBV, M.A* 
Witli a Map and Notaa. ror. 6d. 

Tkt mmdoitrs hammdtamm r e d i§ ^ktrt I* srifinmi a» 

was ikHigkS amisUmi ndfil a froptr t^stmann ^ ' At 

tiittame tutu it kas Ahw tkdrml^ JrifciM 

tkgamtkcr, 7Sia n aAv'aafariMf lla Spectator «r ** a arMir^ 
mmAfuik/kl hnndathM,** 

THE ACRICOLA AND GERMANIA. Tnuulated Into Eaglbh by 
A. J. CHuncH, M. A and W. J. Broueibb, M. A With Mapa 
and Notes. Extm fi»tp. Svo. ax. fid. 

7%* framiainr kaot aM^d/ /# pro^e smck a verAon as may iaAjpp 
mkeiart fade demamd m faith/Al rttuUting 0 / tke and Eftg&A 

rettdert wka mre ojpended by the haUnmi and /Hgidify wkkk aammanfy 
dis/fgnra tramlaiiaMS^ ■ Tka inatuat ant accampanitd by iniirtdnctiant^ 
mtfr, and a tbranabgieal mmtfuny. Tk* Athenamm tays tf 

IflSr fporl Ekat it it "a vtrtim at antr readable and exaet, whkh me^ be 
perused with pleature by ally and eanmlted with advantage ly the elassiemt 
teudeni'* 

*x * 

Taylor (Rev. Isaac).— words and places'? or 

Etym<dogical lUustrations of History, Etymology, and Geography. 
By the Rev. Isaac Tayloe. Second Edldon. Crown Svo. 
iax. dd. 

** Mr, Tayhr has pred/ued a rta^ m^ulbooh, and ant whkh sUtnde 
alone in OUT language,**---^imMX>Kit Review. 

» 

Trench (Archbishop).— gCstavus adolphus : Social 

Aspects of the Thirty Yean* War. By A Chenevix TExacn 
D.D., Archbishop of Dublin. Fcap. Svo. 2t, hd, 

•* Char and lurid in^ stylty these hrtures will be a treasure (0 many to 
wham the smbynt it midiuniUar,'^*'~^T)VBLtV 'Evxmino Mail. 

Trench (Idrs. R.).— Remains of the late Mee RICHARD 
TRENCH. Beteg Sel ect k w is Irom her Joumsls, Lettsn, and 
other PiqperE Stfied' by Abcheibiiop Tebmcr. New and. 
Cheaper bsac^ with PortimA Svo. 6s, 
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Coniaim nciUes andamedota dluHmHng tJU soM tAi Jdriad 

---exUndingaver a quarUr af a eintwy (179 ^—R 
poems and other miseet/aneaus pieem by Mrs, Tbtmk, 

Trench (Capt. F., P.R.G.S.).— the RUSSO-mDiAN 
QUESTION, Hisloricallyt Stmtegically* And PoUticilly coo* 
ftidered. By Capt. Tmencii, F.R.G.S. 'With a Skefdi td Cmlfal 
A»latic Politicf and Map of Central Asia. Crown Svo. 7/. di/. 

** The Russo-/ndian, or Cenirai Asian question has for severai ohdaus 
reasofts been aUraeUng much public attention in Englatul, in RusHa^ and 
also on the Continent^ u^hin the last year or two, . . . / have thmtghi 
that the present volieme, gMng a shod sketch of the hisiory of this question 
from Us earliest origin^ and condesssing snueh ef the snoot rweesst assdisUe^ 
resting information on the mbfeet, and on Us coUatmd phases^ might 
perhaps be aceeptoRe to those who take an interest in iL *’— ^Authoe's 
Pekvack. 

Trevelyan (G.O.* M.P.).—cawnpore. inustrated with 
Plan. By G. O. Tebvei.yan, M.P.» Author of **The Com¬ 
petition Wallah.'* Second Edition. Crown Sm 6s, 

** In this booh we are not spared one fact the sad story; but our 
leelings are rut harrowed by the recital ef isesagisusry outrages. It is 
good for $u at home that we have oste who tells his tale so will as does 
Mr, Tretelyan .**—Pall Mall Gazette. 

THE COMPETITION WALLAH. New EditUm. Crown Svo. 6r. 

'* The earlier letters are e^fucially iiiterestiug for their racy descriptions 
of European l^e in India, .... JhosetheU follow are of snore seriom 
import^ seeking to tell the truth aboset the lEndeo character asod Essqpidh 
influences^ good and bad, upon it, as wellcu to suggest sosssc better course of 
treatment than that hitherto adepied.**^l£jLAMmEMm , 

Vaughan (late Rev. Dr. Robert, of the British 
Quarterly).*— MEMOIR OF fsobert a. Vaughan. 

Author of ** Hours with the Myttfeo.** By Robeet Vaughak, 
D.D. Second Edition, revised and enlarged. Eatra fcap. 8vOb S*'* 

** It deserves a place on the saseu shelf wiHs Stmetgfs qf A rmt d f 

and Carlytds 'SErUugl Dr, Vassghem has pe s f brus ed Ms paused but 
not ikH snspUasU^ tosh vsidkexqsusiie good taste eusd /SirfNVl**—KoNGOS- 

FOEMIST. 
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Wagner .—^memoir of the rev« george wagner, 

M. A., Ufee Incambcttt of Sl Stephen's Ghneeh, Brighton. By the 
Rev. J. N. SfMPK.iNSON| M.A. Third sad Cheeper Edition, cor¬ 
rected and sbridfed. 5/. 

** A mort edifyimg vte kstM rttrAv f»ut LiTKJUtRY 

CHoacmiAM. 

Wallace.— THE Malay archipelago : the Lend of the 

Orang Gua and the Bird of Paradise. A Narrative of Travel 
with Studies of Man and Nature. By Alfred Russel Waixack. 
With Mops and XUustrayons. Second Edition. Two vols. crown 
Svo. 

**A and deiibrraiety tamp&std narroHve, . . . Wt adt4$t 

mtr nadtn to da as ws have dans, read Ais hook Times. 

Ward (Professor).— the house of Austria in the 

THIRTY YEARS' WAR. Two Lectures, with Notes and Ulus- 
tnUioBs. By Adoi^hus W. Ward, M.A., Professor of IHstory 
in Owens College^ Manchester. Extra ficap. 8vo. 2/. 

** Very somfast astdimtrmtisM.**—VoaxmG%\tve Review. 

Wsrren.— an essay on GREEK federal coinage. 

By the Hon. J. Leicbstee Waeren, M.A. 8vo. ar. 6(4 

Tke prtseni may is an aitompi to illutirais Mr. Fresman's Federai 
Gaosmssunt by evi^ue dedaeod from the eoinage 0 /ikeUmes and comUrus 
eksnsin irmtode/^ —PEBrACS. 

Wedgwood.— JOHN WESLEY AND THE EVANGELICAL 
REACTION of the Ei^teenth C^tury. By Julia Wedgwood. 
Crown 8vo. 8r. dsT. 

TlUr book is am aOtmpt to ddmeeds the it^usmt of a partknlar man 
opon kis age. 

Wilson.— A MEMOIR OP GEORGE WILSON, M. D., 
F.R.S.£.f Rcgiaa Pkoittsor of Technology in the Univenity of 
Edmbofi^ By his Sietbe. New Edition. Crown 8vo. 6r. 
^Aee aryaifafllf amdtoeeskkeg pmfemi^ a rare andbeaedifmi spirk.^-^ 
GUARDrAM. 
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Wilson (Daniel, LL.D.).—frehistokic ANNA&S 

OP SCOTLAND. By Danul Wilson. IX.D.. Professor of 
History and English Literature in Univendty Cdkge^ Toronto. 
New Edition, with namerous lUnstiationa. Two toIs. demy 
Sm 36 r. 

TJkis daiifrvie and Uarmd wrk is dMdsd inia famr /Mr. JPeui /. 
dials with The Primeval or Stone Period t Ahori^ml TVatts^ S^mkhral 
Memorials^ JDtmUisigs, and Cafyscombs^ Timj^, Wsafons, drV.' drv..* 
/hrr //, The Bronse Period : 77ke MdaUssrgu TrasuiHant MasUivt 
Bronat, JWsonal Omamanls, Rdsgian^ Arts^ Domntk USMs, witJk 
•thtr lopkss Farl ///., The Iron PerM: 7%$7nlrodmd0n ^Itan^ Tkt 
Raman Itnmsiant ^rongbaldst <&v. dr*r.; /brf/K, The Christian Period: 
Mistorkal Daia^ ihi Ncrrids Law Rdits, FrimUivt and Mediaval 
Eiclesitdogy^ EcekskuiUal and Miscdlantms AnHfmtks, Th§ vfork is 
JnmsskidwUk an dabarait Indus* 


PREHISTORIC MAN. New Edition, revised and partly re>written. 

with numerous Ulustratiims. One vid. Svo, aix. 

0 

TMswork^ which tasrrmamttki frin^UBk»pmca^ng am, b§dwith 
a widmr scapCf aims ta ** view Man, as far as possSU, nnqfiaettd by those 
modifying infisumas which geebrnfany ihadevdepment of naBans and the 
motnrity of a true historic period, in order thoreby to ascertain the soureee 
from whence such devdepment and motnrity proceed.'* It contains, far 
example, chapters on the Primeval TVaaesUkm: Speech; Metals; die 
Mound*Bnilders; Primitwe Arehiteetmre; the American Type; the Red 
Blood of the West, dr*r. 6«x. 


CHATTERTON; A Biographical Study. By DaNisl Wilson. 
LL.D., Prolessor of History and Eni^thfe literature in Univenaty 
College, Toronto. Crown Svo. dr. 6 eL 

The Author here regards Chatterton as a Poet, net as a **mere resotter 
and ddaser of stolen literary troaenres.'* Reritwed in date Ugfi^ he has 
foundsnmh in the oU materials cepedU^ beingtsemed to new account: 
and to these materials research in variems dSnxt h n s hat enabled him te 
tuiihe some additiom. 
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Yonge (Charlotte M.>— a PARAi^LEi^ hxstory ov 

FRANCE AND ENGIAND : consuming of Outluies «nd Pates. 

By Charlottb M. Yongb, Author of ‘‘The Heir of Rodclylfe.*’ 

•* Cameos from English History,” &c. &c. Oblong 4to. yt. 6 </. 

7 %is tabuiar hixtory ka* been drawn up to su/plv a want /idt iy many 
toaeAors qf somo moans 0/ maJinng their pupils realime what events in the 
two countries were contempora*y. A sheleton starrative has keen costsiructed 
0/ the chitf transactions iu either country^ placing m column hetwoeet for 
what affected both aUhe, by which means it is hoped thatyoung' people may 
be assisted in grqspistg the mutual relation 0/ events. 



SECTION II 


POETRY AND BELLES LETTRES. 
AlUngham.— Laurence Bloomfield in Ireland i 

or, the New Landlord. By WiLUAU Allingham. New and 
Cheaper Issue, with a Preface. Fcap. 8yo. cloth, 4^. 6 d, 

Jh the new Pe^aue^ the state of Ireland, with sfecial r^erenee to the 
Church measure, is discussed. 

** It is vital unth the nation^ character. . . . It has something <f Pafds 
ptnnt and Goldsmith's simplicity, touched to a more modem issue.**-— 
ATH£N>9iUM. 

Arnold (Matthew).— poems. By Matthew Arnold. 

Two vols. Extra fcap. 8vo. cloth. \zs. Also sold separately at 6 s, 
each. 

Volume I. contains JMitrrative and Mleg^ac Poems; Volume 11 , Dra¬ 
matic and Lyric Poems. The ttoo volumes comprehend the Pirstand 
Second Series of the Poems, and the New Poems, 

y 

NEW POEMS. Extra fcap. 8vo. 6 s. €d. 

In this rudume will be found** Empedocles on Etna;**** t^trsis** (written 
in commemoration oj the late Professor Clou^); ** Epiltjgue to Lessings 
Laoeodn;** **tleinds Grave;** **ObermanH once more.** All these 
powts are also included in the Edition {two volt,) above-mentioned, 

ESSAYS IN CRITICISM. New JZdition, with AddiUons. Extra 
fcap. Svo. 6 s. 

Contents :— Preface ; The Function of Criticism at the present time; 
The Literary Influence ef Academies; Manrioe de (harm; Eo^mie 
de Guerin ; HAnruh Nine ; Pagan and Medienml Ee^gioue SenEment; 
ybubert: Spinoea and the Bible ; Marcus Aurdim, 
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ASPROMONTE, AND OTHER POEMS. Fcap. 8va doth 
extm. 4f. 6 d. 

Contents :—Pffems for liafy ; Oramatio Lyrits ; Mistef / atuom , 

Uncommon lyrkai power and deep poetic fetUng.'*'-^LvtM>%KVt 
Churchman. 

Barnes (Rev. W.). —poems of rural life in com¬ 
mon ENGLISH. By the Rev. W. Barnes, Author oT 
** Poenis of Rural Life in the lilorset Dialect.'* Fcap. 8vo. Sr. 

** In a high degree pleasant and novd. The book is fy no means one 
which the lovers of descriptive poetry can afford to lose ''— ATHENAEUM. 

Bell. —romances AND MINOR POEMS. By Hsnky 
Glassford Bell. Fcap. 8vo. 6s. 

** Full ef life andgeniusi '— COURT CIRCULAR. 

Besant. —studies in early french poetry. By 

Walter Besant, M.A. Crown. 8vo. &r. 6 d. 

A sort oj impression rests on most minds that French literature begins 
with the **siicle de Louis Quatorzeany previous literature being fer^ 
the most part unknown or ignored, ffew know anything of the enormous 
literary activity that began in the thirteenth century, was carried on by 
Rulebeuf, Mark de France, Gaston de Foix, Tkibault de Champagne, 
astd Lorris ; was ffstered by Charts of Orleans, by Margaret of Valois, 
by Francis the First; that gave a crowd versifiers to France, enriched, 
strengthessed, developed, and ffxM the French titsiguage, and pr^red the 
way for CorneiFe and for Racine, The present work aims to afford 
infitrmation and diration touching the early efforts of Frasue in poeticed 
titiratisre. 

** In one moderately sized volume he has contrived to introduce us to the 
tury best, if not to all of the early French poets — Athbn/eum. 

Bradshaw.— AN attempt to ascertain the state 

of CHAUCER’S WORKS, AS THEY WERE LEFT AT 
HIS DEATH. With some Notes of their Subsequent History. 
By Henry Bradshaw, of King’s College, and the Unfrerdry 
Libiaiy, Cambridge. In the /Vm. 
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Brimley.— ESSAYS BY the late georoe brimley, 

M.A. Edited by the Rev. W. G. Cla&x, M.A. With Portieit. 
Cheaper Edition. Fo^. 8vo. 3f. 6 d, 

Essays an tUarary topia, ssuh as Tennysotis “/heaw,** CarlyUs 
** Life of SHrKngf* Bltak Homsf* rtprinUd from Fraser, ^ 
Spectator, and like fyriodkeUs, 


Broome.— THE STRANGER OF SERIPHOS. A Dramatic 
Poem. By FasDBAicx Napisr Brooiix. Fcap. Svo. 5^ 

Founded on the Creek legend of Danae and Perseus* 

** Grace and beauty oj expression are Mr* Broome*s ekaractensHcs; 
and these fstalities are displayed in many passages ,**— Atuen/eum. 

Church (A. J.). —IIORAE TENNYSONIAN^E, Sive Eclogae 
e I'ennysono I^tine redditoe. Cura A. J. Church, A.M. 
Extra fcap. Svo. 6 s. 

Latin versions q/ Selections from Tennyson. Among the authors are 
the EdiUtr^ the lede Professor Conington, Professor Seeley^ Dr, Nessey, 
Mr, Kebhd^ and other gentUmen. 

Clough (Arthur Hugh).-^THE POEMS and prose 
REMAINS OF ARTHUR HUGH CLOUGH. With a 
Selection firom hU Letters and a Menuur. Edited his Wife. 
With Portrait, '{'wo vols. crown Svo. 2ts, Or Poems sepa¬ 
rately, as below. 

The late Profuser Clotegh is well known as a graceful, tender poet, 
and as the schdlendy translator of Plutarch, The Irfiers psmett high 
interest, swt bicgraphical only, but literar y ' - dds cmsmg, m they do, the 
most important queUiem <f the tsssse, alwoyt in a genial spirit. The 
** Remaim " istcludepapers on ** Retre/ukmmihKt Oxford; ” on Professor 
F, Hf, Newman's booh ** The Seed;'* on JRhsedsworth ; on the Fbrmatum 
eg Classieai Est^ish; on some Modem Poems (Matthew Arsudd and the 
late Aleseander 

THE POEMS OF ARTHUR HUGH CLOUGH, aometfane Fdiow 
of Orid College, Oxford. Third Edition. Fcap. Svo. 6 s. 
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** Rnm tmnd hti Hill eoHur- 

fHHkm Et^gloMd, Mi iktt mur fmadtd gmirathn^ wg dg mt JHuw tf gny 
mUtnamt in lUtrahmt w gJianuitriHk or tM* potms ^ Arlhmr Hugh 
r/MvA**—F aasxr's Maoazins. 

Dftllte^—DANTE’S COMEDY, THE HELL. TnmOtM hy 
W. M. R08SKTTI. Fcap. 8 va doth. 5^. 

** 7 S# aiVn ^ this trsmslistsoH of Danis may hs summed in one word 
•^IMsraUfym . • * TJb folkm DasHe ssstieme for senHnee, line for dsst^ 
word for werd^-^neithor more nor lest*-hat been my Hrenuomemdosvomrf* 
—Authob's Prbtacs. 

De Vere.— THE infant bridal, «nd other Poenu. By 
Adbrby Db Verb. Fcap. 8vo. 7/. id, 

**Mr. De Yore has UUken his plaee among the foots ^ the day. Pure 
and temler feelingt and that folished restraint of style which is called 
olassiadp are the charms of the vdume '^— Spectator. 

Doyle (Sir P. H.). — Works by Sir Francis Hastings Doylb, 
Professor of Poetry in the University of Onford :>*- 

THE RETURN OF THE GUARDS, AND OTHER POEMS. 
Fcap. 8va 

** Good wine needs no bush, nor good perse a prtface; and Sir Prancie 
Doylds Virus run brU^t and clear, and smack ^a classic viiUage, • . . 
His chief characteristic, as it is his greatest charm, is the simple manliness 
which giues force to all he wrUes, It is a characteristic in these days rare 
essough, **— ^Examiner. 

* • 

LECTURES ON POETRY, delivered before the University oi 
Oxibrd is i868« Crown 8va 

Thrxb Lbcturxs !— (i) Inasigural; (2) Provincial Poetry; <3) Dr, 
HewmasCs **Dream of Gerontius** 

**Pull of thou^k 0 d disee^isuition and fine insight: the lectiue on 
* Protdneial Poetry* seems to us singulmdy true, doyuent, and instructive,” 
SnCTATOR. 

BviUie.—BROTHER. FABIAirS MANUSCRIPT, AND 
OTHER POEMS. By SuBAhrtkxt Evans. Fcap. 8va doUi. 
6 s. 
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** //$ ikit volume we have JMl assurance thai he has ^Usemstem unA Ae 
fatsUty divine' . . • Clever and JuU of kindly humaiir.**^GiaVh, 


Furnivall. — LE MORTE D’Arthur. Edited fiwa the Harleian 
M.S. 2353 , in the Britieh Museum. By F. J. Fornivalu M.A. 
With Essay by the late Herbert Colbriogb. Fcap. 8m 7/. 6 d. 

Looking to the interest shewn fy so many thousandt in Mr. TTmnysvsft 
Arthurian poems, the editor and publishers have thought that the oU 
version would possess considercMe interest. It is a reprint of the Reheated 
Harleian eepy ; and is accompanied by index and glossary. 


Garnett. —idylls and epigrams, chiefly from the Gredc 
Anthology. By Richard Garnett. Fcap. 8vo. %s. 6 d. 

**A charming Idtle book. For English readn^s, Mr. Garsutfs transla^ 
lotions will open a new world of thought .**— Westminster Review. 

guesses at truth. By Two Brothers. With Vignette 
Title, and Frontispiece. New Edition, with Memoir. Fcap. 8m 6r. 

. " The jollowing year was memorable tor the commencement ep the 
* Gitesses at ThUh.* He and his Ospord broAer, living ns th^ did in 
constant and free interchange of thoi^hi on guesHom of phihstpAy emd 
literature and art; delighting, each of Aem, in the epigrammatic terwtess 
wMch is the charm of the * Pensles * of Peucal, need the * CcaracRres* ofLn 
Srujdre—^agreed to utter thetnsehtes in this frrm, and the booh ap pea r ed, 
emonymously, in two volumes, in 1827.**—Memoir. 

Hamerton. —a painter’s camp. By PRtur Gilbert 

Hambrton. Second Edition, revised. Eatia fo^. 8m 6r. 

Book I. In England; Book II. In Scodmdi Book IIL In Ehtstee, 
This is the story of an Artistes encampntetds and adv ent ures. The 
headings of a few chepda^s ttsay serve bt eenev^ a notion ef the character' 
gf the booh: A JVaSb on the Lancashire Moon; the Author his own 
Househeeper astd Cook; Tessts asut Boats for the Highlanek; TheAsstltnr 
encamps on an nssinhabitei Idand; A Lake Voyage; A G^sy ^ftssrmy 
to Glen Coe; (^sUersdng Moonlit emd OU CasBes; A UtEe ErenA 
City ; A Barm in the Asttusuns, &*c. &*c. 
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** Mit sparEt wUh many (urmf^ mi « fmwdl^old 

amedfUSt md many ^satvatiem wkuh am ^/hni^aUmiwe thtdy and 
mse rt^eHan an tka camplicaiad phenomena a/ Amman or uv// as of 

mneamsciims naiure ”— Westminster Review. 

ETCHING AND ETCHERS. A Treatise Critical and Pnicttcal. 
By P, G. Hamerton. 'With Original Plates by Rembrandt, 
Callot, Dujardin, Paul Potter, Ac. Royal Svo. Half 
morooio. 3ir. iSd, 

** H is a work ^which auihor^ printer^ and pnhluher may alU^ fed 
proud. It is a work^ too^ of which none hut .a ^uine artist cotdd kv 
passihUity have bun the author ^— Saturday Review. 

Herschel. —^THE ILIAD of homer. Translated into English 
Hexameters. By Sir John llBRSCfiKL, Bart 8 va i&r. 

A tftrsioH tf the Iliad in Et^ish Hexameters, The quesHon of Homeric 
trsmslatioH is fully dixussed in the Preface, 

** It is admirahle, net only for many intrinsic merits, hut as a great 
mads trihute to Genius ,**— Illustrated London News. 

HIATUS i the Void in Modem Education. Its Cause and Antidote 
By OuTis. 8vo. Ss, 6 d. • 

* The main ohfect of this Essay is to point out how the emotioned element 
which underlies the Pine Arts is Esregarded and uudevdoped at this time 
so far as {despite a pretence at filling d up) to constitute an Educational 
Hiateu, 

Huxley (Professor). —lay sermon^s, addresses, 

AND REVIEWS. By T. ■ H. Huxley, LL.D., F.R.S. 
Second and Cheaper Edition, crown 8 vo. Js, 6 d, 

Pourteen cUsemsrses on the following subjects S’-^On the Adtnsahleness of 
Inpreving Hatural Knowledge Emancipation—'Black and White; A 
liberal Edueadott, ana. where so find it; Sdenfific Edsuation; on the 
Ecbuational Value oj the NedurcU History Sciences; on the Study of 
Zoology; on the Physical Basis cf life; the Scientifc Aspects of Posi- 
tknsm ; on a Piece of Chalk; Geolegical Contemporaneity and Persistent 
I4R1 Gedegiced Reform ; the of Species; Criticisms on 

dd **Orighe^Species;*' on DwcarUd **'Ducossru touching BwMdhod 
of using onds Reason righUy and qf seeking Scientific fruth,** 
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ESSAYS SELECTED FROM LAY SERMONS* ADDRESSES^ 
AND REVIEWS. Crown 8vo. Cloth, ar. 

Whilst publishing a sectmd edition of his Lay Sermon^ Addreises* and 
Reviews, Professor Huxl^ has^ at the st^gestion ^ many friestds, issued 
in a cheap andpopadar form the sdeeHon we are new notieis^, /i ineiudes 
the following essays :-^i) On the Adoisahleness of Itstproving Natural 
Knowledgttf (a) A JUberai Education, and vdtare to find it. (3} SektUfie 
Educatiots, notes of an aftei^inner speech, (4) On M/ PhyH^ Basis of 
Life, <5) The Scientific Aspects of /hnitkfism, ( 6 ) On Descarted **I>is^ 
course Kuching the MAhod if using ostdt Reason Rightly and ef seddng 
ScienHfic Truth:* 


Kennedy. —LEGENDARY FICTIONS OF THE IRISH 
CELTS. Collected and Nanated by Patrick Kemnboy. Crown 
Svo. With Two Illustrations, ^s. 6 d, 

' **A very admirable fepodar sdeetion op the Irish fairy dories esndkgendt, 
in which those who are familiar with Mr, Croheds, and other selections 
oj the same kind, will find much that is fresh, and fisll of the peculiar 
vivacity and humour, and sometimes even of the ideal beautv, of the true 
Celtic Spectator. 

Kingsley (Canon). —See also “Historic Skctiom,** “Worki 
OP Fiction," and “Philosophy;" also “Juvbnilb Boor%” 
and “ Theology." 

THE SAINTS* TRAGEDY: or, The True Stoiy of EKsabeth of 
Hungaiy. By the Rev. Charles Kingsley. With a Preface by 
the Rev. F. D. Maurice. Third Edition. Fca|>. Svo. go. 

ANDROMEDA, AND OTHER POEMS. Third E^tion. Fcap. 
Svo. 5/. 


PHAETHON; or, Loose TKo«g|hts«fbr Loose Thtnken. Third 
Edition. Crown Svo. Ms, 

Lowell (Professor).— AMONG MY BOOKS. SiE Snayi. 
By James Russell Lowell, M.A., Professor of Bdks LelllieS 
in Harvard College. Cfown Svo. js. 6 d, 
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Six Essays: Ltyden ; ; Shakaftars ‘Omt* Marti Ntm 

England 7 \t» Cen/nriss ago; l^ssing; RonsSsan and Iks SmH^ 
nuntalkis, 

UNDER THE WILLOWS. AND OTHER POEMS, By JAMSS 
Rvssbll Lowell. Fcap. 8vo. 6i. 

** Under the Willows is one oj the most admirsMs hUs of ddylHe workf 
short sts it iSf or fsrhaps hamss ^ is shorty that kavs keen dossd in ourgms- 
rationT — SATURDAY REVIEW. 

Masson (Professor). —ESSAYS, biographical and 
CRITICAL. Chiefly on the British Poets. By David Masson. 
LL.D.. Professor of Rhetoric in the Univerrity of Edinburgh, 
Svo. lEr. f>d. 

** Distingidshod by a remarkable fawer <f analysis^ a clear statement 
pj the actual facts on which speculation is based, and an appropriate 
beauty ^ language, Theu essays s^uld be popular with serious men,”-^ 
ATMBNiCUM. 

BRITISH NOVELLSTS AND THEIR STYLES. Being a Critical 
Sketch of the History of British Prose Fiction. Crown 8va Js, 6 d. 

** Valuable for its lucid analysis of fundamental principles, its breadth 
of view, and sustained animatian of style ,**— Spectator. 

MRS. JERNINGHAM’S JOURNAL. Second Edition. Extra fcap. 
8 vo. y, 6 d, A Poem of the bondoir or domestic class, purporting 
to be the journal of a newly-married lady. 

’ • 

** One guality in the piece, suJScient of itsdf to claim a mommfs atten¬ 
tion, is that it is unipse—original, indeed, is not too strong a warden 
the manner of its conc^ion and execuHon .**— PALL Mall GAZETTE. 

Mistral (F.).— MIRELLE: a Pastoral Epic of Provence. Trans¬ 
lated IL. Crichton. Extra fcap. Svo. 

** This is a capital translation of die degant and richly-coloured pastoral 
epk pom ef M, Mistral which, in 1859, he dedicated in enthnsiastie 

urns to Lasnartine, . It mould be hard to ooerprako the 

sweetness and pleasing freshness ef this eharmtng ATHENAlDJf. 
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Myers (Kmest). —the puritans. By Exnbst Myni 

Extra fcap. 8vo. cloth. 2/. 

** It is not too much to aUl it a rmUy grandpoom^ ttaitfy and d&gnijud^ 
and shmving not only a high poetic mind, but also great power over poetie 
expression ,” — Litgrary ChURCHMAM. 

Myers (P. W. H.). —Poems. By F. W, H. Myers. Extra 
fcap. Svtf. 4f. 6<4 Containing ‘*ST. PAUL,” JOHN,” and 
other Poems. 

Paul stands without a rtvoi the noblest religious poem which 
has been written in an age which beyond any other has bun prolific in this 
class of poetry. The sublimest conceptions argexpressed in language which 
for richness, taste, and purity, ixh home neverseen excelled ^— John Bull. 

Nettleship. — ESSAYS on Robert browning’s 

POETRY. By John T. Nbttlsship. Extra fcap. 8va 6 s. 6 d, 

Hoel. —BEATRICE. AND OTHER POEMS. By the Hon. 
Roden Noel. Fcap. 8vo. 6 s. 

** Beatrice is its many respects a noble poem ; it displays a splendour 
of landscape painting, a strong d^niteprecision oj highly-cotoured duerty- 
tion, which has not often been surpassed ^— Pall Mall Gazette. 

Norton. —^THE lady of la GARAYE. By the Hon. Mrs. 
Norton. With Vignette and Frontispiece. Sixth Edition. 
Fcap. 8vo. 4X. 6 d. 

** There is no tack of vigour, no jaltering of power, plenty of passion, 
much bright description, much musical verse. . . . Full of thoughts wdi- 
expressed, and may be classed among her best works.** —^TlMES. 

Orwell.— THE BISHOP’S WALK AND TH» BISHOP’S 
TIMES. Poems on the days of Archbishop l.e^ton and the 
Scottish Covenant. By ORWELL. Fcatp. 8vo. $r. 

** Puretaskand faultlesspreciswn rf kneguage, Mr fruits of deep thought, 
insight into human nature, and lioeiy xynyflaMy.”—N onconformist. 

Palgrave (Francis T.)—essays on art. By Francis 
Turner Palorave, M.A., late Fdlow of Exeter CcBegeb 
Oxford. Extra fcap. 8vo. 6 s, 

Mulreaety — Dyce-^Hehnan Hunt — HerbfH^Poetry, Prose, and Setu 
saiionaiism in Ati-^Seulplure in Enffiand^^^i%e Alhari Cross, <Sv. 
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SHAKESPEARE'S SONNETS AND SONQS^ Editod by F. ^ 
PALOJtAVE. Gem EdiUon. With Vignette title I^Jbcns. 3x. tW. 

' **/br mintOf Htgan^ m volume eot^d ^a¥fy excel Ike 'Gan 
£ditio/U*V-^SQOTSUAS, 

ORIGINAL HYMNS. By F. T. Pa LG HAVE. Third Edition, en- 
laigeH, iSmo. u. 6d. ^ 

LYRICAL POEM& By F. T. Palgrave. [ASwr^k reatfy, 

y 

Patmore. —Woihs by CoVENtgUr PaTMOEE 

THE ANGEL IN THE HOUSE. 

Book L 7 %e Betrothal; Book IT. The EcpomaU; Book HI. 
Faithful for Ever. With Tamerten Church Tower. TW vols. Fcaf, 
Srv. 12S, 

•** A Rew and Cheap Edition in one vol, i8mo,, heauti/idly pHnfed 
on toned paper, price is. 6d. 

THE VICTORIES OF LOVE. Fcap. 8vo. 4s. 6d. 

The intrinsic merit of his poem will secure it a permanent place in 
literature. . . . Mr. Patmore has fully earned a place in the catalogue 
of poets by the fitUshed idealisation of domestic li/e .**— Saturday 
Review. 

Pember (E. H.). —^THE TRAGEDY of LESBOS. A 
Diamatic Poem. By £. H Pember. Fcap. 8vo. 4s. 6d, 
Founded upon the story df Sappho. 

Richardson.— THE lUAD of THE EAST. A Selection 
of Legends drawn from ValmikYd Satiskiit Poem *' The Rani* 
ayana." By Fredbrika Richardson. Crown 8vo. 7s. 6d. 

** A charming volume which at once enmeshes the reader in its snares. ’* 
—ATHEH.EUM. 

Rhoades (James). — poems. By James Rhoades. Fcap. 
8 iro. 4s, 6d. 

Poems and Sonnets. Contents:—Ode ^ Harmony ; To the Spirit 
of Umtsti Ode to Winter; The Timnel; To the S/drst of Beas^; 
Sangefa lAtf; By theRothdi An Orchard; Love and Rest; The 
Flowers Surprised; On the Deedh of Artessms Weird; The Thao Paths; 
The Ballad of LitUe Afaisie; Somite. 
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•Rossetti*—Works by CHWsnNA R08 $» m j— / ' 

GOBMN MARKET, AND OTHER POEMS. With two Designs 
, by D. G. Russetti. Second Edition. Feep. 8vo. 5^. 

/landUs her liiiU marvel wilh Ihal rarepoetu dfseriminaiian •whieh 
mither exhansti it of its simple wanders ly pushing symbolism Av/«/*, nor 
ktrp,\ those w^ers in the merely fabulous and eapricious stage. In fact 
the has proHneed a tsite children's poem, whieh is far more delightful to 
the mature than to children^ thaujth ii would be del^blfitl to all .*'— 
SPKCI'ATOR. 


Till!: PRINCE’S PROGRESS, AND OTHER POEMS. With 
two Designs by D. G. ROSSETTI. Fcap. Svo. 4f. 

Miss biosseiti''s poenu are qf the hind which recalls Shdlqfs d^nition 
of Poetry as the record of the best and happiest moments of the best asid 
happiest minds. . . . They are like the piping qf a bird on the spray in 
the sunshine^ or the quaint singing with which a child amuses itself when 
4tforgets that anybody is listening.'*'' —SATURDAY Review. 

Rossetti (W. M.).— tDANTE’S hell. .Sie “Dawtk." 

FINE ART, chiefly Contempontiy. By William M. Rossetti. 
Crown 8vo. lOr. 6d. 

This volume consists oj Criikism on Contemporary grt, rqprinted 
/ram Fraser, The Sstutdmy Review, The Pall Mall Gaaklc^ and other 
publications.^ 

Roby.— STORY OF A HOUSEHOLD,. AND OTHER POEMB. 
By Mary K. Rooy. Fcap. Svo. $/. 

Seeley (Professor). —lectures and essays.' By 

J. R. Seeley, M.A. Profeisor of Modem History in the 
University of Cainbrid^. Svo. iOf. 6 i. ■ 

Contents AVw/om Imperialism: 1. The Great Roeeean RevcheHen; 
2. The Proxunate came of the Fall of^e Roman Empire; 3. The Zaster 
Empire.-^Milton's 7Wr//m/ Opinions — Milton's PMtrjh—-Elementary 
principles in Ari^Idharal EdmaRon in Vnkiersitiet-~-Mrgiish in 
Schools—The Chsemdk as a Teacher ef Moredity—The TeaeMng op 
Politicsan Inaugural Lecture ddiv^red <ai Cambrieige. 
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Shairp (t’nt)cipal}«.--'KILMAHO£, « PiustotMl, 

other Poems. By John Campbbu. SiiMiiir. irciip, |Svo. $s, 

** Kilmahoe h a Jktsttfral^ redohni »/ tke watm Ajflf «J 

the IVestern J,ochs and Moors^ tkdched cut with remar^eUde ^ttce ttnd 
pktnrestjuenest'* —Saturdav Review. 


Smith. —Works by Alexander Smith :— 

A LIFE DRAMA, AND Ol'flER POEMS. Fcep. «vo. zs, 
CITY POEMS. Fcap. 8?o. S^. 

EDWIN OF DKIRA. Second Edition. FcRp. 8vo. 5^- 

A poem which is marked by ibe stren^^ smtained swednesSf and 
compact texture of real BfUTiSM Review. 

Smith.—PO,£MS. By Catherine Barnard Smith. Fc«i>. 
8vo. Sj. 

“ Wealthy in feding^ meanin^t jpnisht and grace ; net widteut passion, 
which is suppressed, btd t/u keener for Mio/.’*-—A tiiena?UM. 

Smith (Rev. WaHer).-— HYMNS OF CHRIST an 6 the 
CHRISTIAN LIFE. By the Rev. Walter C Smith, M.A. 
Fcap. 8vo. 6s. ^ * 

** Tkese are among the sweetest eaered poems wt have read for a hug 
ntne. With no profuse imagery, expressing a range of feding and 
expression by no means uncommon, are true and detteded, and their 
itathos is proftmnd and eimpUl* —NdncojiformisT* 

Stratford de RedclifiEe (Viacount). —shadows ok 

THE PAST, in Verses By V16COVNT Stkatf 6 rd dx Red* 
C 14 FFE. Crown 8vo. lOr. 6 d. 

** The vigorous wards ef out who has acted vigorouely. Thty combine 
the fervour of poUtkimm GHAROIAK. 
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GENERAL CATALOGUE, 


Trench.— ^Worki by IL Chbnxvix TRSMCti, D.D., Archbisbop 
of DabKn. Set also SecHam ** Philosophy," **Thxolooy/’ See. 

POEMS. Collected end ananged anew. Fcap* 8m 7x. 6 if. 

ELEGIAC POEMS. Thurd Edition. Fcap. 8 vd. as. 6d. 

CALDERON*S LIFE’.S A DREAM: The GrttA Theatre of the 
World. 'With an Essay on his Life and Genius. Fcap. 8vo. 
4s. 6d, 

HOUSEHOLD BOOK OF ENGLISH POETRY. Selected iind 
arranged, with Notes, by R. C. Trxnch, D.D., ArchbU^op of 
Dublin. Second Edition. Extra fcap. 8vo. 5^. 6 d. 

This zfolume is tailed a ** Ifmsehold Book,** by this name implying that 
it it a book for all—that there is nothing in it to prevent it from being 
ronfitiently placid in the hands of every number of the konsehold. Speci¬ 
mens oj all classes of poetry art ^iven, including sdeethns from living 
authors. The Editor has aimed to produce a hook ** which the emigrant, 
finding room for little not absolutely necessaty, might ya fina room for 
in his trunk, and the traveler in his knapsack, and that on some narrow 
shelves where there are few books this might be one ." 

The Arehbishtp has conferred in this ddightfid volume an important 
gt/t OH the whole English-speaking popuhUion of the world .**—Pai.l 
MM.t Gazette. 

SACRED LATIN POETRY, Chiefly LyiicaL Selected and arranged 
for Us6 Second Edition, Corrected and Improved. Fcap. 8vo. 
7 '** 

The aim of the present volnme is to ojper to members of our En^ish 
Church a collection ef the best sacred Latin poetry, s«<-k as they shall be 
able entirely and heartily to accept and a ppro ve a cfEe^itots, that ts,‘in which 
they shall not be eve r m o re habte to bt eluded, and to have the current oJ 
their sympathies cheeked, by coming upm thsit which, however beautiful as 
poetry, out of higher respects they must r^fett and condemn—in whkk, too, 
thgf shaU not fear that snares are being lend for them, to entan^ them 
useawarts in odmiraHm Ibr antfiU whiek k meosesistent with their faith 
andftoBy to their own spiriteuU uwthw”-*VtM.¥Kca. 

o 

Turner. —SONNETS. By the Rev. Charles Tennyson 
Turner. Dedicated to his brother, the Poet Laureate; Fcap. 
8 vo. 6 d. 


POETRY REUSES EMTTRES, 




** 7 ^ Sontuts an dedkattd Ai Mr* T/m^atw Ay Ak am/ Aatv, 

i$ut^imkHHy 0/ their merits^ an initnst ^auadaHon* 7 %ef bath lave to 
write in Hmpte eetfresskfe Saxon; Am /4 kve to touch thdr imageoy in 
^Ukots rather than in formal simiies; both have a defkate fen^on 
of rhythmical Movement^ and thw Mr* Tkmer has occaeional lines which, 
for phrase and musk, might be ascribed to his brother* * * ffe hnows the 
haunts of the wild rose, the shady nooks where light fuivers throi^ the 
leaves, the ruralities, in short, of the land of isnaj^fnedwHT’-^KxilWtM.vyi* 

SMALL TABLEAUX. Fcap. 8vo. 4J. 61/. 

** These brief poehu haw not only a peculiar kind of intered for the 
student oj English poetry, Imt are intrinsically delighiful, and will reward 
a careful and frequent perusal* Ftdl cf naivete, piety, Iwe, and knowledge 
of fiotnral objects, and each eapr^sistg a single and gmerally a simple 
subject by means of mtnute and orightal pictorial touches, these sonstets 
have a place of their ownf* — PALL Mall Gazette. 

Vittoria Colonna.— LIFE AND POEMS. By Mrs. Henry 
Roscoe. Crown 8vo. 9/. 

The life of Vittoria Colousta, the edebrated Marckesa di Pescara, heu 
received but ctersory ndke from any English writer, though in every 
history of Italy her ttame is mentwrsed with great hotiowr cunong the poets 
of the sixteenth century. ” In throe hundred and fifty years,** says her 
biographer, Visconti, ** there has been no other Italian laefy who can be 
compared to her.** 

** It is zvriUat with good taste, with quick atui intdligent sympathy, 
occasionally with a real freshnas cmd pharm of Pall Mall 

Gazette. 

• f 

Webster.— ^Works by Augusta Webster :— 

** If Mrs. Webster only remaiiu true to herself, she will assuredly 
take a higher rank as a pod than any woman has yd done .”— 
Westminster Review. 

f • 

DRAMATIC STUDIES. ExtfAfeap. 8vo. 5/. 

" A volume as strongly nunrked by perfect tcute as by podie pawer,”^ 
NONOON PORMIST. 

PROMETHEUS BOUND OF ASSCHYLUS. LitcnBy trso^ted 
into £n(rlis1i Verse. Estm fcap. 8vo. js. 6d. 

“ Closessess cmd simplicity combined with literary shiE.”--*hTVU 3 iMt}U. 
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** Wthkv^s 'DramaHc omd' «if Avmi- 

thius* fUm won for her an Aottouradie plaee among our jmuOe foeU, 
She writes with remarkake vigour and dramatic reaination, and bids fair 
lo be the most mcees^id elatmamtof Brewmn^s 
qlVAXTERLY HBYIVW. 

MEDEA Of EURIPIDES. Literally translated into EnglUh Verse. 
Extra fcap. 8vo. tuU 

** Mrs, Webster*s translation surpassa our utmost expeetattons. It is a 
photograph oj the original without anp of that harshness which so often 
aecompanies a Westminster JIevjbW. 

A WOMAN SOLD, AND OTHER POEMS. Crown 8vo. 7s. 6d. 

" Mrs. Webster has shonm us that she is able to draw admirably from 
the life; that she can observe with sdbtletp, and render her observations 
with ddieacy; that she can impersonate complex conceptions, and venture 
into which few living writers can follow her.” —GXJARDIAN. 

PORTRAITS. Second Edition. Extra fcap. 8vo. 3.r. 

** Mrs. iVebstcds poems exhibit simplicity and tenderness . , . her 
taste is perfect , .- . This simplicity ts combined with a subtlety of thought, 
fediug, and observation which demand fhat attention which only real 
lovers of poetry are apt to bestow. ... If she onlv remains true to herself 
she will most assuredly take a higher rank as a poet than any 7vontan has 
vet done. ”■ - WESTMINSTER Review. 

“ JViih this volume before us it would be hard to deny her the prouu 
position of the first living^ English j(w/err.”—'EXAMINER. 

Woodward (B. B.. F.S.A.).— specimens of the 

DRAWINGS OF TEN MASTERS, from the Royal Collection 
at Windsor Castle. With Descnpdvn Text by the ^al« K B. Wood¬ 
ward, B.A.., F.S.A., Lihrarian to the Qneei, and Keeper of 
prints and Drawings.. lUustiatcd Twenty Autotypes by 
Edwards and Kidd. In 410. bandyomdy bound, price 25^. 

This volume containsfacsimiles oJ the taorks of Michael A M;jdo, Perugitto, 
Eaphael, fulio Eomatto, Leonardo da l^nci, Gior^ne, Paul Veronese, 
Poussin, Albert/Hirer, IMbeits^ eeeeemted by the Aesiotype \Carbotii process, 
which may be occeptM as, so fitr, petyict represenioEons oj the origitutls. In 
most cases some reduction in sine vms necessary, and then the dimensions 
of the drawing itsc(f hose been given. Brief Hographkat memoranda of 
the life of each master are inserfetl, solely to prevent the need of reftreuce 
to dherwvrhs. 
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Woolner. — my beautiful lady. By Thomas Woolmsh. 

With a Vignette hy ARTftUR HvgHes. Third Edition. Fcap. - 
8vo. 5^-. 

is tlearly the product oj no idU hour, hut a AJ^h/y-couoesvod and 
fitithjully'executed task, sii/^unposed^ and prompted iy that intuvtrd yearn¬ 
ing to utter great thcm^ts^ and a wealth of passionate feeling which is 
poetic genius. 2^0 man can mtd this poem wUhent being struck by the 
fitness and finish tf the workmansAiPt so to speak, as well as by the chas¬ 
tened and unpretending IqPfiness of thought which tervades the whole **— 
(ihOVK. 

WORDS FROM THE POETS. Selected.by the Editor of “ Rays of 
Sunlight.” With a Vignette and Frontispiece. i 8 mo. limp., u. 

Wyatt (Sir MT. Digby). —FINE ART ; .a sketch of its 
History, Theory, Practice, and application to Industry. A Course 
of Lectures delivered before the University of Cambridge. By 
Sir M. Digbv Wvatt, M. A. Slade Professor of Fine Art. 
Svo. I Or. 6 d. 



THE GLOBE LIBRARY. 


licauii/utly prints on tontd popar and bound in doth dcgant, prke 
4^. 6c/. eiuh. In plain eloth^ js. 6 d. Also kopt in various siyla of 
Morocco and Ca(P bindings. 


THE SATURDAY REVIEW saya--** The Globe Editions 
are admirable for their scholarly editings their typographical 
excellence, their compendious form, and their cheapuess.” 

Under the title GLOBE EDITIONS, the Publishers are 
issuing a uniform Series of Standard English Authors, 
carefully edited, clearly and elegantly printed on toned 
paper, strongly bound, and at a small cost The names of 
the Editors whom they have been fortunate enough to 
secure constitute an indisputable guarantee as to the 
character of the Series. The greatest care has been taken 
to ensure accuracy of text; adequate notes, elucidating 
historical, literary, and philological points, have been sup- 
t)licd; and, to the older Authors, glossaries are appended. 
The series is especially adapted to Students of our national 
Literature; while the J^aU prioe places good editions of 
certain books, hitherto popularly inaccessible, within the 
reach of alL The Saturday Review says: **The Globe 
Editions of our English Poets are admirable for their 
scholarly editing, Aeir typographical excellence, their com¬ 
pendious form, and th«r cheapness.*’ 



GLOBE SDITIOE^. 
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Shakeftpeare^THE complete works of wiluam 

SHAKESPEARE. Edited by W. G. ClAEX and W. Aldis 
Wright. 

A marvd rfhmuty^ skta^Hess^ and can^aetmus* TAt wAait w^ks^ 
flays^ peons, and, sennsfs—ars tesUtdmd in one email voUtme: yd the 
pa^ is perfectly clear and readaiie, . . . Eor the iu^ man, ahaw ail 
for the ioeriinig student, the Gtohe Edition it the best of all exisHng 
Shakespeare booksl' —ATHKNifiUM. 

Mbrtc D’Arthur.—lilR THOMAS MALORY’S BOOK OF 
KING ARTHUR AND OF HIS NOBLE KNIGHTS OF 
THE ROUND TABI.E. The Edition of Caxton, revised for 
Modem Use. With an Introduction by Sir Edward Strachbv, 
Bait. 

” It is with the most perfect confidence that vte recommend this edition op 
the old romance to every class of readers.** — Pall Mall Gazrtte. 

Scott. —^TIIE POETICAL WORKS OF SIR WALTER 
SCOTT. With Biographical Essay by F. T. Paloravb. 
New Edition. 

As a popular editton it leaves nothing to be desired. The want oj 
f.'ich an oise hcss long been felt, combining real excdlence with cheapness,** 
—Sprctator. 

Burns.— the POETICAL WORKS AND LEITERS OF 
ROBERT BURN&. Edited, with Life, 1 ^*Albxander Smith. 
New Edition, 

The toorks of the bard have never been offered its such a complete form 
trt a single volume.**—GLAHGovf Daily Herald. 

“ Admirable in all -SPECTATOR. 

Robinson Crusoe.-^TIIE ADVENTURES OF ROBINSON 
CRUSOE. By Defoe. Edited, from the Original Edition, by 
J. W. Clark, M.A., Fellow of Trinity Collie, Cambridge. 
Widi Introduction by Henry Kxngrley. 

** The Globe Edition of Eobinsen Crusoe is a book to have and to keep. 
It is printed afidr the original edUU^, with the fuoM old spdlistg, and 
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GENBRAZ. CATAEmUE. 


is pubUsMsA m admiral styU as rsgards assdhuuUi^ 

wAi-'OfrMsn and genial biographical introdmthn, fy .hir» .Jffe»ry Kingsls^t 

is likewise an altractive finiure of this odlHon,'* —^Mornino Star. 

* 

Qoldflmith.-^OLDSMXTH’S MISCELLANEOUS WORKS. 

With Blognphical Eisay by 2*rofeisor MASSOir.' 

This edition inehtdesihevshAeof GokUmiiRs MiseAlaneeus PForhs — 
the Vkarof Wakefield^ Playst PoemSt 6^f. Cf the memoir the‘^esTSVLMi 
newspaper writes: Such an admirable compendium of the facts 0 / 

ColdsmitRe and so cartel and minute a ddineation of the mix^ 
traits of his peculiar chaeucterf as to be a vety model of a literary 
biography P 

Pope. —THE POETICAL WORKS OF ALEXANDER POPE. 
Editfid, with Memoir and Notes, by Professor Ward. 

** The booK is handsome and handy. . . . The notes are many^ and 
the matter of them is rich in interest** —AtheN/CUM. 

Spenser. — the complete works of edmund 

SPENSER. Edited from the Original Editions and Manuscripts, 
by H. Morris, Member of the Council of the Philological Society. 
With a Momcur by J. W. Halbs, M.A., late Fellow of Christ’s 
College, Cambridge, Member of the Council of the Philological 
Society. 

« 

** A complete and clearly printed editum of the whole works qf Spenser, 
car0illv adlcUed With the ortgistals, noth cepHhus glossary, worthy—and 
higher praise it needs nA—of the beautifid Globe Series^ The toork is 
eeUted toith all the care so noble a poet feservesP —^Dailv Nbws. 

Dryden.- the poetical works of John dryden. 

Edited, with a Revised Text, hlemuir, and Notes, by W. D. 
Chbistib. 

** 7% work of the Editor has been dotu with much fulness, care, and 
hhwledge ; a wAlwritten and tsthasuHve memsdr is prefixed, and the, notes 
and text together have been so wdl treated as to maJ^ the vAume a fitting 
companion fir those -which hone preceded i t wh o e h is sc^ng nA a 
UMeP^DMLY IteBOMUPfl, 
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GiU)BE MJPiTIONS. 


Cowpen —THE POETICAL WORKS OF WILLIAM CUW^ 
PER. Edited, with liiographicsil Introduction and Notes, by W. 
Bbnham. 

** Mr, Benkant*s editivft of Cowfer is cne tf//iemimimt V€Um*, Tkt 
biographical mirodtution is cxcdlrtUt f*M in/ornuithH^ singutarly 
neat and readable, and modeU^aa modest, indetd'^in its comments. 
The notes seem comise and accurate, and the editor has been able to 
discover and isstrodnce some hitherto us^rintcd matter ,*'—SATURDAY 
RFA’fEW; 

Virgil. —THE WORKS OF VIRGII. RENDEREP INTO 
ENGLISH PROSE, with Introductions, Running Analysis, and 
an Index, by James Lonsdale, M.A., and Samuel Lbs, M.A. 
Cilobe 8vo. 

The preface of this nezv volume i/forms us that ** the original has been 
faithfully rendered, and paraphrase altogether avoided, At the same time, 
the translators have endem^oured to adapt the book to the use of the Jitippish 
reader. Some amourti if rhythm in the structure of the sentence has been 
generally maintained; and, when in the Latin the souttd of the teords is 
an echo to the seme (as so fmjuently happens in Tirgit), an attempt has 
been made to produce the same result in English** 

The general introduction gkm us whatever is known of the pod* ^ life, 
an estisnaie of his genius, an account of the principal editions and trans^ 
lations of his works, and a brif view of the itifluence he has had on 
modern poets ; special introductory essays are prefixed to the Eclogues, 
Georgies, and A^neid. The text is divided into sections, each of which ts 
headed by a concise analysis of the suifeef ; the index contains rfercnces to 
alt the characters and events of any importasue. 

Other Standard Works are in the Press. 

*** The Volumes of this Scries may be had in a variety of inoroccu 
and calf bindings at very moderate prices. 


MACMILLAN’S 

GOLDEN TREASURY SERIES. 

Uniformly printed in i8mo., with Vignette Titles by Sir 
Noel Paton, T. Woolner, W. Holman Hunt, J. E. 
Millais, Arthur Hughes, &c. Engraved on Steel by 
Jeens. Bound in extra cloth, 4 s, 6 d, each volume. Also 
kept in morocco and calf bindings. 

“ Messrs. Macmiilan kave^ 'in their Colden Treasury Senes esfeciaiiyf 
f'nrtuded editions of standard xtforhs, volumes of selected poetty^ and 
original compositions^ which entitle this series to be called classical, 
.Vothi/tg cast be better than the iiteraty execution, nothing more elegant 
than the material vutrhmasiship,**-^'^Knissl Quarterly Review. 


THE GOLDEN TREASURY OF THE BEST SONGS AND 
LYRICAL POEMS IN THE ENGLISH LANGUAGE. 
Selected and arranged, with Notes, by Francis Turner 
Palgrave. 

** 'This "delightful little volume, the Golden TVeamsy, which contaim 
. many of the best original lyricalpieces and songs in our lastgtMge, groupM 
with care and skill, so as to illustrate ecch other like the pictures in a 
well-arrattgod QUARTERLY RfiVfSW. 

THE CHILDREN’S GAREAND FROM THE BEST POETS 
Selected and ananged by Coventry Patmore. 

** It isuludes specimens of aU the greed matters in the art oj poetry, 
sdccted with the marred jtsdgssunt of a man coneentirated hn obtaining 
insight into the feelings and tastes of childhood, and destrotes to awakm tie 
finest impulm, to cu^vate its keenest sensibi&imT~-~‘'hhoa.miifQ Post. 
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GOZJOBN TRBAStJHy SERIES, 


THE BOOK OF PRAISE. From the Beet SiiKlirik Hymn Wiitere. 
Sdected and arraneed by Sir Roundkll Palmer. A Ntw am/ 
Enlarged Edition, « 

** All previous compilations of this kind must undmkddy fw tho prtunt 
give place to the Book tf liaise. . . . The selection has been made 
throughout with sound judgftteni and critical toAe, The pains involved 
in this compilation must have been immense, embracing, as it dam, every 
writer of note in this special province of English literature, and rangi/^ 
ever the most widdy divergent tracks of religious thought ,**— SATURDAY 
Review. 

THE FAIRY BOOK; the Best Popular Fairy Stories. Selected and 
rendered anew by the Author of **John Halifax, Gentleman." 

** A delightful selection, in a delightful external form ; full of the 
physical splendour and vast opulence ofproper fairy /a/rr.”—-SPECTATOR. 


THE BALLAD BOOK. A Selection of the Choicest Britiah Ballads. 
Edited by William Allingham. 

** His fastens a Judge of old poetry will be fmtul, by alt acquainted with 
the various readings of old English Ballads, true enough to justify his 
undertaking so critical a task ,**— SATURDAY Review. 

THE JEST BOOK. The Choicest Anecdotes and Sayings. Selected 
and arranged by Mark Lemon. 

** The fullest and best/est booh that has yet, apjfear&l .**— Saturday 
Review. 

BACON’S ESSAYS AND COLOURS OF GOOD AND EVIL. 
With Notes and Glossaiial Index. By W. Aldis Wright, M.A. 

•* The beautiful little edition of Bacon's Essays, n<nv before us, does 
credit to the tasie and scholarship of Mr. Aldis Wright. ... It puts the 
reader -in possession of all the essential literary facts and chtwnology 
necessary for reading the Esuiys in connexion with Bacosfs life and 
AMUr,’*»SPECrATOR. 

**‘By far the most comjdde as well as ths most degant edition wc 
possess .”— ^Westminster Review. 
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THE)PIItGRIM*.S PROCRESS Aom thil WonU «> that tvWpi iii£t«> 
• come. Ky John Bkhvah, v 

btautifiU and schotarly reprint'* —SPECtATOR. ■ t* 

THE ‘SUNDAY B 9 OK OF POETRY FOR YOUNG.' 

Selected «nd attftiiged by C. F. Ai.RXANl>ttR. 

•M trelhsderted z^elmne of Sacred ''*~Svmctator, 

A BOOK OF GOLDEN DEEDS of all Times and all CoontrieA 
Gathered ahd narrated anew. By the Author of **Tmt Heir of 
Redci.yffe.” 

* . 7h tbeyoun^^i for whom it is especially intended^ as a mast inienstmg 

eoUeetion 0/ thrilling tales todl told; and to their elders^ as a ns^tl hand¬ 
book of referencet and a pleasant otte to take up when their wish is to whUe 
atKvri' a weary ha(f-/toiir. IVe have seen no tfrettier gijt'book for a long 
Athenaeum. 

THE POETICAL WORKS OF ROBERT BURNS. Edited, with 
Biographical Memoir, Notes and Glossary, I'^y -AlExanoer 
Smith. Two*Yfels. 

''Beyond alt question this is the most beautiful mlttion of Bums 

Eimnruroh Daily Review. 

• 

THE ADVENTURES OK ROBINSON CRUSOR. Edited from 
tilt: Original Edition by J. W. CLARK, M.A., Fellow of Trinity 
College, Cambridge. 

"Mutilatedand modified editions^ this Snglish classic are so mmk 
the rule, that a cheap andpt'etiy copy of it, rigidly exact U the original, 
will be a priu to mat^ booh*bujwv."-^EXAtttBieR. 

THE rSpubLIC of PL.ATO. Transia.tbd into English, with 
Notes by J. LI. Davies, M.A, and D. J, Vaughan, M.A. 

"ji dain^* and cheap little odiiion,"'*-^JfdAtUSER. 

THE SONG BOOK. Words and ^naaes from the best Poets and 
Moticians. Selected «nd arranged John Hullah, Professor 
Vocal Music in King’s CoBege, liondon. 

“ A choice collection of the sterling soi^pc ef Bugiand, Scotland, and 
Ireland, with the music of each pnfisced to the words. I/ow^ tnucA bmo 
wholesomepUasurt sssch a book can dsffuse, .and will difimt, we inwt^ 
tArostgh many thousand /SrwiiAer.'’'—EXAiHetBlu 





XA FKANCAISS. Sdpctad «ad wnogi^ with N«ki% hjr 

^ Custavk Mas 9Q|I| jP^eeiieh MMter In iltMovr $i(^ool« 

^ stltdum ^ M i^mtk $iul fyrte4i pwit. 

X<m t>KY%* «fMiOa»Boy. 

y%t b&a atfd moh kMiftAy «htU iajft 
fvt^ ittys thai evif wo* v>rUfm **«—lU.uai1UltftO» TtMx< 

A BOOK WORTHt&b. Gitthered ftom iht Old Hutonet^iia 
writtea aiuvr hy tin Auihor of **Tint IXxfft (Xr KKIX^YtrA" 
With Vignette, 

**Am 9ddUt4n tu am admuraik Mn«r/*'~1VflriilNt^R 

Rsvmw. 

A BOOK Of CkXtPEN THOUGHTS. By lUmv ATlWhtjL, 
Knight Of the Older of the Oak Oowiir ^ '* ^ 

AHwetiAas frodMtdara¥vvaime , . » JU^fifyuh 

pnaH enymigk to h$ umrrud ahomi m omf tifmcK a (ornfamam 

ti would bedtfitmit io wAt^.'’*««*PAU. Haix Q|||p(iVTE. 








